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General. 


1. Tae Prositem or Liquip Mrinerat Fvuets. A. Métral. Chim. et Ind. 
1929, 22, 24. 

The French policy with regard to the importation of heavy oils has restricted 
he use of Diesel engines in that country. However, there are two types 
lready in operation for traction purposes, the M.A.N. and the Junkers, and 
our others, the Morton, Bagnulo, Saurer, and the Rochefort will shortly 
ppear in the French market. A short description of the salient features of 
hese engines is given in this paper. 

Examples of the relative running costs of Diesel and petrol engines for 
raction show such a considerable margin in favour of the Diesel that the use 


jegetable oils are, at present, prohibitive, but the possibility of their 
production in bulk in the French colonies at an economic price is envisaged. 
Such production, together with the more efficient production of animal 
d fish oils, would go far towards solving the problem of satisfying the home 
emand for fuel oils without foreign importation. G. B. M. 


Rertnery Cost Accountine. C. E. Votrain. Refiner, 1929, 8 (11), 
108. 

Operating costs are segregated by departments and in sufficient detail to 
eflect a true picture of actual operations. Unusual operating conditions 
e made to stand out in separate accounts. A separate detailed analysis of 
account disclosing an unusual condition can be made to determine the 
pause. 

Refineries are divided into department divisions under three headings :— 
Operating, Utility (for redistribution), and General. For the purpose of 
bbtaining detail cost classification, the departments are subdivided as 
follows :—Labour, supervision, repairs and maintainance, material supplies, 
tility distribution, sundry charges. Under each of these subdivisions, 


ount name is not self-explanatory. A skeleton form is presented for 
computing cost of producing gasoline followed by a brief explanation of its 
use. Regardless of the method used in this computation it is essential to 
include all refinery costs if anything approximating the actual cost of 
production is to be ascertained. W. L. 
4 


f higher-priced animal or fish oils, instead of heavy mineral oils, would 
still justify the substitution of the heavy oil engine for the petrol type. 
A un CIASSINCAaLIONS are lish Ge Cos Onl, 
brief explanation is given of the nature of charges to each account where the 
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3. Conrrot or Rerivery Operations with Instruments. F. M. Pool. 
Refiner, 1929, 8 (11), 102. 

The paper is limited to two particular aspects of the subject: (1) an 
exposition of the merits and limitations of the several types of instruments 
offered, and (2) the capabilities of various instruments and the enumeration 
of those instruments which are increasing in usefulness. Pyrometers are 
probably the most generally used instruments and are usually selected for 
their sensitivity, remoteness of operation, and capacity of recording several 
related temperatures on one chart. They operate on one of two principles, 
the millivoltmeter and the potentiometer. These two types are compared. 
The first is more sensitive and hence its chart represents a truer picture of 
the temperature trend. In remoteness of operation neither type can claim 
any advantage. The millivoltmeter is about three and a-half times as fast 
as the potentiometer in its time cycle and hence has the advantage as a 
multi-record instrument. 

In oil temperature thermocouples, particularly on cracking stills, it is 
important that the area inside the tube in contact with the oil be materially 
greater than the area exposed to the outside air. 

In lower temperatures, the thermocouple must be located as near as 
possible—without being directly in it—to the point where the reflux mixes 
with the up-coming vapours from the top tray. 

Furnace thermocouples are unsatisfactory. They are primarily affected 
by convection and only 25 to 40 per cent. of the heat transferred to the oil 
is transfered by this means. . 

The second section commences with a brief description of automatic 
control and examples of the same. Real automatic control is not the isolating 
of one particular factor, but rather the adapting of a synchronised control 
for all the factors present. In all controls, whether temperature, flow, liquid 
level or vacuum, the trend is of great importance. Most control instruments 
make their adjustments, not from the actual temperature, level or flow, but 
from an analysis of the trend and adjust the valves accordingly. In addition 
there is an escapement feature which is continually giving a little kick up or 
down, driving the instrument back to the desired point of control and pre- 
venting it stabilizing itself at some undesired point. W. L. 


See also Abstracts Nos. 14, 15, 83 and 100. 


Chemistry of Petroleum. 


4. Hypocntorite Process iy Rerininc. 8. F. Birch. Oil and Gas J., 
1929, 28 (1), 190. ; 

In this article, the author describes the methods available and the pre- 
paration of hypochlorite solutions. Free hypocblorous acid is never used as 
such in the refining of petroleum distillates owing to its tendency to react 
with the distillates forming chlorine containing compounds. For this reason, 
the sodium or calcium salts are generally employed. The three methods in 
use for preparing hypochlorite solutions are :— 

1. Passing chlorine into caustic soda solution or milk of lime. 
2. Dissolving bleaching powder in water. 
3. Electrolyzing brine. 

The use of hypochlorite solutions has been considerably extended within 

recent years. Although at first it was used solely for removing sulphur 
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compounds from straight-run gasoline, it is now used for refining kerosene 
and cracked distillates. The paper concludes with a description of the 


continuous treatment of petroleum distillates by the continuous counter- 
current method. H. E. T. 


5. APpPLicaTtions or THERMODYNAMICS. A. W. Francis and R. V. 
Kleinschmidt. Oil and Gas J., 1929, 28 (29), 118, 262, 265, 269, 270. 


The possibilities and limitations cf thermodynamical methods are discussed 
as @ means of predicting the reactions of organic compounds. Equations 
have been derived for the free energies of formation as simple functions of 
temperature, for numerous hydrocarbons, alcohols, and related organic 
compounds which might be derived from petroleum. In compiling these 
equations, the third law of thermodynamics has been employed, together 
with scattered data on chemical equilibria, vapour pressure, specific heats, 
and heats of fusion, vaporisation, and reaction. In many cases missing or 
conflicting data were supplied by estimation, and the gaps thus revealed 
suggest opportunities for research of fundamental importance. By combin- 
ations of the free energy equations, predictions have been made of the 
possibility of and conditions for proposed reactions. The free energy 
equations have been plotted on a rational basis which permits similar pre- 
dictions merely by inspection. The graphs obtained also illustrate a method 
used in certain cases for circumventing the above simple deductions. Another 
graph shows the synthetical possibilities of water gas, and the lines obtained 
give a remarkable parallelism which may simplify thermodynamical calcu- 
lations for organic compounds. H. E. T. 


6. Tse Direct InrrRopUCTION oF SULPHUR INTO AROMATIC HYDROCARBONS. 
H. B. Glass and E. E. Reid. J. Amer. Chem. Soc., 1929, §1, 3428. 


Benzene and sulphur in the presence of aluminium chloride, react at 
350°C. to give thiophenol, diphenyl sulphide, diphenyl disulphide, 
diphenylene disulphide and hydrogen sulphide. In the case of ethyl-benzene, 
the side chain is the point of attack and 2, 4-diphenyl thiophene is the final 
product. H. E. T. 


7. Tae Pyrorysis or Hyprocarsons: NorMAt BuTANE AND ISOBUTANE. 
C, D. Hurd and L. U. Spence. J.Amer. Chem. Soc., 1929, §1, 3353. 


This paper contains results obtained in an investigation on “‘ The Non- 
Catalytic Thermal Decomposition of Pure Hydrocarbons,” listed as project 
No. 18 of the American Petroleum Institute Research. 

Two cx rent ti predominated in the pyrolysis of n-butane at 
600° C., namely, that into propylene and methane, and that into ethylene 
and ethane , the first appears to proceed to the extent of about 55 per cent. 
and thelatterto theextent of about 40 percent. Dehydrogenation into butene 
and butadiene represents about 5 per cent. of the total. These results were 
obtained by passing the hydrocarbon at 600° C. for 30 seconds or less 
a pyrex tube, the rate of flow being 6 c.cs. a second. Under these conditions 
22 per cent. of the hydrocarbon was decomposed, whilst by increasing the 
temperature to 700°C., 75 per cent. was decomposed, indicating that 
secondary reactions were taking place. 

In similar experiments, iso-butane differed markedly from butane in giving 
large quantities of hydrogen. In this case also two major reactions occurred 
at 600° C., that into iso-butylene and hydrogen and to a lesser extent into 
propylene and methane. 
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Two methods were developed for the estimation of the individual un. 
saturated hydrocarbons in the gaseous mixtures encountered. In the second 
analytical method, which is the superior inall respects, the individual hydro. 
carbons fre absorbed by suitable reagents in a modified Orsat apparatus. 

H. E. T. 


8. TreTRAMETHYLETHYLENE SutpnHipe. M. A. Youtz and P. P. Peskens. 
J. Amer. Chem. Soc., 1929, 51, 3508. 

Tetramethylethylene sulphide has been synthesised by the series of 
reactions— 
Acetone ——-—> Pinacone hydrate —-——> tetramethylethylene dibromide 

———> dithiocyanate-sulphide. 

This compound closely resembles the simpler sulphides in its chemical proper- 
ties, being a solid of m.p. 76°; b.p. 127°C.; and having extraordinary 
powers of crystallisation. H. E. T. 


9. TrimMeTHyt- AND TRIMETHYLETHYL-THIOPHENE. M. A. Youtz and 
P. P. Peskens. J. Amer. Chem. Soc., 1929, §1, 3511. 

Attempts were made to synthesise a 3, 4-dialkylacetonylacetone, but 
they yielded negative results; 3-methylacetonylacetone was prepared and 
from it 2, 3, 5-trimethyl-thiophene, by the action of phosphorous penta- 
sulphide. From this thiophene was prepared 2, 3, 5-trimethyl-4-aceto- 
thiophene, which was reduced to 2, 3, 5-trimethyl-4-ethyl-thiophene. 

H. E. T. 


10. THe Actps or Montan Wax. D. Holde, W. Bleyberg and H. Vohrer. 
Brenn-Chem., 1929, 10, 105-108. 

A short review of the work of past investigators on this subject is given, 
especially that of Tropsch and Kreutzer. 

It was questionable whether Montan wax consisted entirely or almost 
entirely of a homogeneous acid, or a mixture of different homologous fatty 
acids. Tropsch and Kreutzer showed that it consisted of several different 
acids. Fractional distillation of the ethyl esters of these acids gave distillates 
which accumulated to a great extent at three points. Completely homogene- 
ous fractions could not often be obtained by repeated distillations. The 
equivalent weights of the middle and highest fractions varied from 424 to 
480, i.e., corresponding to the formule C,,H,O, to C,,H,,0O,. No criteria 
prevail to show the presence of acids with uneven carbon atoms, Cy, or ©,, 
acids. It was therefore assumed that C,, and Cy, acids (Tropsch and 


Kreutzer) must have been present in an impure form or were iso-acids. 
W.S.C. 


ll. Tse Actps or Montan Wax. D. Holde, W. Bleyberg and H. Vohrer. 
Brenn-Chem., 1929, 10, 124-128. 

The pure, unsaponifiable and coloured constituents of the free ethyl ester 
of the acid obtained from Montan wax consisted chiefly of C,,H,,0,, 
melting point 84-4°. It was isolated from the middle distillate fractions by 
several repeated high vacuum distillations and fractional crystallisations 
until the melting points of the crystals and of the mother-liquor were con- 
cordant. It was then precipitated with lithium acetate. The acid could neither 
be decomposed by further crystallisation, nor by fractional precipitation 
of the lithium salt, nor by distillation in a high vacuum. 

In addition, the highest fraction of the distillate could be represented 
as an acid of molecular weight 480, i.e., dotriacontane acid of melting 
point 89°. Since this figure is too low for a normal saturated fatty acid of 
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this molecular weight, it was assumed to be an iso-acid. The mother-liquor 
from the C,,H,,0, acid showed the presence of at least another acid between 
octocosane and dotriacontane acids, of melting point 87°, probably isotria- 
contane acid. 

The highest distillate fractions also contained small quantities of a colourless 
oxyacid which could be esterified, and had a lower equivalent weight and 
higher melting point than dotriacontane acid. It could be concentrated by 
crystallisation from acetone in the mother-liquor and separated by repeated 
crystallisations, but was not isolatable in the pure state. W. S.C. 


12. Manuracrure or Catctum Hypocutorire. L. Mellersh-Jackson 
from Mathieson Alkali Works. E.P. 321,250, Nov. 7, 1929. Appl. 
August 18, 1928. 

The invention aims at producing relatively stable calcium hypochlorite of 
high purity, particularly with reference to contamination by Ca Cl,, the 
hygroscopic properties of which reduce the stability. 

A suspension containing caustic soda and lime, the amount of lime being in 
excess of an amount chemically equivalent to the caustic soda, is chlorinated. 
In order to eliminate the maximum amount of Ca Cl, (contained in the 
resultant mother-liquor) the precipitated Ca(O Cl), may be filtered and 
pressed, or agitated with Na O Cl (to convert Ca Cl, to Ca(O Cl), and Na Cl) 
either after or before filtration. In the latter case, the whole slurry may be 
evaperated to dryness to produce a calcium hypochlorite of 47: per cent. 
purity, the balance being chiefly Na Cl. When Ca(O Cl), is filtered off and 
dried, the filtrate may be used for bleaching purposes, or available chlorine 
may be recovered by treatment with lime to precipitate basic calcium hypo- 
chlorite. 

For example, 234 Ibs. lime (95 per cent. Ca(O H),) and 80 Ibs. caustic 
soda are mixed with 690 lbs. water, and chlorinated at 5°—40° C., preferably 

°-30° C., until only 2 per cent. free alkali remains. This requires about 

280 lbs. of chlorine; if desired the resultant slurry may be mixed with 

500 lbs. of 30 per cent. NaOCl solution, the mixture being filtered or 

evaporated to dryness. L. H. A. 


13. ManuracturE or Catctum Hypocutorire. The Mathieson Alkali 
Works. E.P. 321,720, Nov. 18, 1929. Appl., August 18, 1928. 


Calcium hydroxide solution is chlorinated in the presence of caustic alkali 
in chemically equivalent amounts or in the presence of sodium hypochlorite 
until the concentration of alkali is less than 1 per cent. Thus sodium chloride 
and calcium hypochlorite are formed. The slurry formed may be separated 
off by filter pressing or the liquor concentrated to separate hypochlorite. 

It is claimed that hypochlorite prepared in this way is much more stable 
than bleaching powder, owing to the reduction in calcium chloride content. 


A. R. 8. 
See also Abstracts Nos. 19, 59, 104 and 105. 


Crude Oil. 


14. Some Properties or Mip-Continent Crupe. O. Fitzsimmons and 
W. H. Bahlke. Oil and Gas. J., 1929, 28 (29), 154, 276. 


In many of the calculations necessary for the design of refinery equipment, 
the molecular weight of the substances under consideration is involved. This 
paper presents a correlation between molecular weights and several properties 
of Mid-Continent crude and several fractions derived from it. Graphs illus- 
trating these relationships are given. H.E.T. 
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15. Use or Orcanic ror THE Extraction or 18. 
rrom Crupe Perroteum. G. E. Woodward. Ind. Eng. Chem., 
} 1929, 21 (12), 1233. 


F A qualitative determination has been made of the miscibility of sixty-one TI 
r, organic liquids with Inglewood petroleum. With several of these organic met! 
liquids, the miscibility was determined quantitatively. The relative amounts mor 
of sulphur extracted from the crude petroleum by means of these solvents in th 
. : has also been determined. Fractional extraction of three and a-half litres of to 5 
ay Inglewood petroleum by means of acetaldehyde increased the sulphur content puri 
*3 of the crude oil from 2-30 to 3-01 per cent. Therefore this method does not from 
give a practical means for isolating the sulphur compounds. Fi 
one 
* See also Abstracts Nos. 55, 61, 63, 64, 67, 68 and 70. — 
to tl 
comy 
row 
Natural Gas. 
16. Gas Capacrry oF ABSORBERS DEPENDENT UPON Ort To Gas Ratio. 19. 
4 F. L. Kallam and C. C. Steward. Refiner, 1929, 8 (11), 62. | 
. The maximum gas rate at any one pressure is entirely dependent upon Hy 
ee. the oil rate. The relation between the oil and gas rates for three different J} *id 
: types of towers is shown graphically. Each tower differs from the others abov 
y only in the design of bubble-cap, overflow and seal. Actual gas velocities temp 
a through the free space of the tower are plotted as ordinates and the corres- of le 
a ponding oil to gas ratios as abscisse. The points determining the position The 
7 and shape of the curves were taken so that the oil to gas ratios were a maximum 1000 
: for any given gas velocity through the towers. In any bubble tray tower, the the it 


maximum allowable gas velocity is a function of the pressure drop across the resid 
trays and this pressure drop may be due to :— 


(a) Excessive head of oil on the tray as in the case of low gas rate and 20. 


high oil rate. f 

(b) Friction loss by gas in passing through flow nipples. | 

(c) Combinations of (a) and (5) W. L. sie 

17. Reviwery Gases as Domestic Furr. Refiner, 1929, 8 (11), 
122. 

grour 

Fixed gases from cracking plants and uncondensible vapours from crude SO, @ 

distillation plant and light oil tanks are processed through a gasoline recovery Th 

plant. The gases are first freed from hydrogen sulphide by scrubbing with} and 

soda ash solution. active 


The scrubbing towers are built in two sections. Gas enters the bottom off} Such 
the upper section and flows upward through tightly packed wood grids in stitue 
counter-current flow to the descending soda ash solution. This solution For 
accumulates in the bottom of the section to flow out of the tower and intoa§ = metre 
spider spray placed at the top of the bottom section which is also packed with silica 
wood grids. The spent solution flows down this section in counter-current® = amm< 
flow to air which is driven upwards by fans, and in its passage is freed ff separ: 
the sulphur compounds. The washed gases are then passed through a gasoline 
recovery plant and when stripped are fed to a gas holder for distribution 
as domestic fuel. W. L. 
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18. APPARATUS FoR Fvet Ricn For I.-C. ENGINEs. 
J. I. Brown and Concordia Bergbau A.-G. E.P. 320,863, November 9, 
1929. Appl., July 21, 1928, 


The invention relates specifically to the use of a gaseous fuel containing 
methane, in a higher proportion than any other constituent, together with 
more than 10 per cent. of gaseous hydrocarbons having several carbon atoms 
in the molecule. The amount of any one of these further components is limited 
to 5 per cent. The methane is to be extracted from coke oven gases, then 
purified and mixed with the other requisite constituents which can be obtained 
from Blau gas, gasol or from cracked petroleum. 

Further, two methods of utilizing the fuel in an engine are patented. In 
one method the fuel is compressed and stored in high-pressure containers 
from which it is fed to the engine through a pressure stabilising vessel on 
each side of which are regulating valves to ensure an even pressure flow 
to the engine. In the other method the fuel, first liquefied by cooling and 
compression, is stored in a heat-insulated, non-pressure-proof container 
provided with a safety valve and a safety lamp to consume the blown-off 


G. B. M. 


19. Meruops or Treatinc Hyprocarson Gas AND THE Like. Empire 
Gas and Fuel Co. E.P. 290,613, Nov. 5, 1929. Appl., May 5, 1928. 


Hydrocarbon gases such as natural gas are converted into intermediate 
oxidation products such as alcohols or aldehydes by heating at a pressure 
above 100 lbs. sq. in. to a temperature within 200° F. below the reaction 
temperature with an admixture of oxygen supplying gas in the proportion 
of less than one-tenth volume of free oxygen per volume of reacting gas. 
The heating takes place in presence of a catalyst at a temperature below 
1000° F. The products of the reaction are cooled by heat exchange with 
the incoming charge, the intermediate oxidation products separated and the 
residual gas mixed with fresh oxygen for retreatment. A.R.S. 


20. Sutpxur Compounps From Gases. J. Y. Johnson, 
from I. G. Farbenind. E.P. 320,190, Oct. 10, 1929. Appl., August 25, 
1928. (Addition to E.P. 310,063.) 


According to E.P. 310,063, gases having a reducing action were mixed with 
air or O, and passed at 150°-250° C. over a catalyst comprising a solid, active 
adsorbent, such as active charcoal, or stable compounds or alloys of the 
alkaline earth metals or heavy metals with non-metals of the fifth and sixth 
groups of the periodic system, whereby sulphur compounds, oxidised to 
SO, and SO ,, were removed. 

The present invention covers the use, at temperatures above 250° C. 
and preferably above 400° C., of highly porous inorganic adsorbents such as 
active silica or active alumina as catalysts, without any further additions. 
Such a catalyst is practically inert toward all but the sulphur-bearing con- 
stituents of the gas. 

For example coke generator gas containing 10 gms. sulphur per cubic 
metre is mixed with 7-8 per cent. by volume of air and passed over active 
silica at 470°C. The effluent gas is mixed with 1-5 per cent. by volume of 
ammonia gas and the mixture of ammonium sulphite and ammonium sulphate 
separated in an electrical separator. L.H.A. 


See also Abstracts Nos. 21, 40 and 44. 
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21. DeEGasIFICATION, FRACTIONATION AND STORAGE OF PressuRE Dist. 
tatr. G. A. Burrell and R. P. Mase. Refiner, 1929, 8 (11), 77. 


The benefit of complete removal of all gases up to propane is now fully 
realised since for each per cent. of propane excluded from finished gasoline, 
3$ per cent. of butane may be added, retaining the same vapour pressure 
of the finished product. A degasification and fractionating unit in combina- 
tion with a vapour recovery plant is first discussed. Gas is taken off the 
receivers at high pressure (circa 150 Ibs.) and sent to the vapour recovery 
plant. The distillate is expanded to about 30 lbs. pressure in a column, 
being put in over the top plate, this column being fitted with a mist-extracting 
plate above the top contact plate, and a heating element (closed steam coil) 
at the column base. Gas passing overhead is brought to vapour pressure— 
partial pressure equilibrium with cool pressure distillate at 30 lbs. pressure. 
This gas flows through the vapour recovery plant without being compressed. 
Bottoms from the column may be cooled and stored but preferably are 
flashed into a second column at low pressure, an overhead fraction that does 
not need acid treatment being taken off. As the function and operation of 
the unit is largely one of two stage fractionation, ordinary principles of 
rectification have to be followed. Details are given of the heat necessary 
for the fractionation of a normal pressure distillate at the rate of 1000 barrels 
per day. 

In a degasifying, fractionating, pressure storage unit, stabilisation must be 
conducted at as high a pressure and as low a temperature as possible, at the 
same time preferably contacting the overhead gas with heavy distillate to 
strip it as cleanly as possible of gasoline. 

Stabilisation is conducted under the full pressure of the cracking unit, 
say 175lbs. The first column becomes a fractionating and absorbing one. 
The partially condensed pressure distillate is put into the column at or near 
the bottom and a heavy fraction of distillate is taken from the column base, 
cooled and recirculated to the top of the column to act as a scrubbing agent. 
Only dry gas, for use as fuel, leaves the top of the column. The stabilised 
pressure distillate is sent, at lower pressure, to a fractionating column and 
a light overhead cut removed as in the previous arrangement. W. L. 


22. Aviation Fuets THetr Devetorpment. A. E. Dunstan and F. B. 
Thole. Petr. Times, 1929, 22, 1029. 


The criteria demanded for aviation spirit at various times were many, but 
of the large number proposed only three are of real importance, viz., volatility, 
stability and anti-knock value. Colour, gravity, low end-point, numerical 
sulphur content and smell are of little importance. The authors therefore 
discuss only the three major properties and with particular reference to the 
necessity for close collaboration between the producer of fuel and the engine 
designer. Heavy oil fuel is not discussed since it seems likely that, for some 
time at least, light petroleum spirit will be the most important fuel, and that 
both light and heavy liquid fuel from coal, from shale, from hydrogenation 
processes, from catalysis of water-gas, etc., will play a very small part. The 
question of added metallic dope was difficult, both advantages and disad- 
vantages being involved, but in any case it seems that a purely organic fuel 
approached the ideal. 

As regards volatility it is becoming realised that nothing is gained if the 
final boiling points are kept to very low figures, practically anything boiling 
up to 200°C. being effectively vaporised and burnt in a modern engine. 
It is not surprising that modern specifications for aviation spirit have raised 
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the final boiling point from 150° to 190° C., with a safeguarding clause to 
ensure an ample supply of volatile components for ease of starting and guarded 
against an excess liable to lead to premature boiling. 

To induce the maximum volumetric efficiency, an additional degree of 
volatility may be desirable sometimes in the middle of the boiling range. 

The physical stability required is that the fuel shall remain ho 
Freezing is a risk becoming more serious and unfortunately the addition 
of benzole as an anti-knock raises the low freezing point of petroleum spirit 
to a degree which may become dangerous. Twenty per cent. to thirty percent. 
benzole is about the limit that can be added, and such a mixture does not give, 
as a rule, the necessary anti-knock value. It seems inevitable that benzole 
will be replaced by an alternative anti-knock fuel which will withstand low 
temperatures. Separation into layers is a type of physical instability which 
has only arisen in fuels containing alcohol and with such mixtures, steps 
have to be taken to maintain homogeneity. Alcohol blends have a high anti- 
knock value, good volatility, low freezing point, and are cheap and clean. 

It seems probable that in the future anti-knock hydrocarbons made by 
eracking processes will be called upon for aviation spirit. These contain 
small amounts of substances which, on standing in contact with air, form 
non-volatile resins which on deposition, damage an engine by clogging car- 
burettor and inlet valves. Complete removal is never entirely achieved and 
it is necessary to ensure that such a spirit is sufficiently gum-free at the time 
of purchase, and that it will not increase in gum content beyond a safe limit 
in storage. 

With reference to doped fuels, it is found that some dopes are liable to 
decompose on keeping and this leads to a marked drop in the anti-knock 
value of the spirit. 

The anti-knock tendency of a fuel is influenced by many factors, among 
which are the design of the engine, its compression ratio, shape of com- 
bustion space, turbulence, etc.; the chemical nature of the constituents 
of the fuel and external atmospheric conditions. 

Increase of compression in aero engines has now reached the point at which 
no straight-run spirit can be used, and more attention should be paid by 
engine designers to the investigation of other factors which will allow the 
use of fuels of lower anti-knock value without the need for reduction of 
compression ratio. 

The chemical nature of the fuel has a pronounced effect on anti-knock 
value, but it is now agreed that the only reliable test of anti-knock value is 
one made in an engine. The early method of rating fuels by the highest 
useful compression ratio at which they can be usefully employed in a given 
engine suffers from the disadvantage that the results depend on the actual 
engine adopted for the test. An alternative depending on matching the fuel 
with a blend of a pro-knock and an anti-knock fuel is now widely adopted 
and the authors suggest n-heptane and benzene as suitable. The engine 
developed from their work included both a variable compression head and a 
Midgley bouncing pin, and has an accuracy such that the addition of 1 per 
cent. benzole can be measured. R. 8. 


23. Knock Ratinc Gum anp Cotour. G. Egloff, W. F. 
Faragher and J. C. Morell. Oil and Gas. J., 1929, 28 (29), 116, 257, 258. 


Chemical inhibitors for cracked gasoline have been found which substanti- 
ally prevent the lowering of the anti-knock value, stabilise colour, and check 
gum formation during storage. Processes have also been devised for restoring 
the depreciated anti-knock value to its original figure. 
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The increase of gum content is usually accompanied by a decrease in the 
anti-knock Value, which may drop as low as one-third of its original value. 

The addition of 0-1 per cent. by weight of aniline, hydroquinone, naph- 
thalene or anthracene to a cracked gasoline has been found to inhibit the 
decrease of anti-knock value and gasolines so treated will stand up to the 
accelerated oxidation test of Voorhees and Eisinger (five hours heating at 
212° F. in an atmosphere of oxygen) without marked loss of anti-knock 
value or great increase in gum content. 

The efficacy of each of these four inhibitors varies somewhat with different 
gasolines. 

Naphthalene, urea, pyrene, phthalic anhydride and carbazole, when used 
in the proportion of 0-1 gm. per 100 ¢.c. were found to inhibit the formation 
of gum on exposure to sunlight for 24 hours. 

One instance was observed in which urea acted as an accelerator on gum 
formation. 

Using the accelerated oxidation test it was found that aniline, dimethyl. 
aniline, urea, hydroquinone and anthracene were effective in checking gum 
formation. 

With regard to colour stabilisers, it was found that the action of any 
particular inhibitor varied considerably with different gasolines. 

Amongst the most effective were the following substances : Gum camphor, 
urea, phenanthrene, pseudo-cumene, acenaphthene, a & § methyl-naph- 
thalene, anthracene, naphthalene, fluorine, tetralin, phthalimide and 
phthalic anhydride. ° 

It was also found possible to fully or partially restore the depreciated 
anti-knock value by various means which varied with different gasolines. 
Fuller's earth, 95 per cent. and 75 per cent. sulphuric acid 16° Be. and 
40° Be. caustic soda treatment and borax in the rerun stills all gave good 
results. 

Various reducing agents such as sodium hydrogen sulphite, stannous 
chloride and acetic acid and zinc were also found to be satisfactory in restoring 
the depreciated anti-knock value. H. B. T. 


24. Decotoristinc Hyprocarspon Ous. F. Gardner. U.S.P. 1,732,465, 
Oct. 22, 1929. Appl., Jan. 10, 1927. 


A plant and a method of treatment are described for the removal of sulphur 
compounds and colouring matter from gasoline and similar bodies. 

Gasoline which has been soda-washed or otherwise deodorised is mixed 
with sulphuric acid and passed through a rotary pump to a centrifugal 
separator. The acid sludge is thus removed and the spirit enters the top of a 
vertical cylindrical washer whose diameter is small compared with its height. 
This vessel is provided with a vertical shaft carrying an agitator just above 
the cone-shaped bottom. 

On either side of the top of the washer is a hopper containing a 
mechanically driven screw conveyor which is geared to the agitator shaft. 

These conveyors serve for the introduction of a neutralising agent such as 
powdered lime and a highly absorbent body such as finely divided Fuller's 
earth. 

In the central and upper portions of the washer above the liquid level 
are mounted on the agitator shaft two large horizontal paddle wheels having 
radial flat blades; these are for the purpose of thoroughly mixing the solids 
fed from the two hoppers with the incoming spirit. 

After further mixing by the main agitator in the bottom of the vessel, 
the gasoline and the spent refining agents are passed through a filter press 
in order to remove the latter. H. B. T. 
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25. Propuction or Non-Knocxinc Engine Fvuets sy Destructive 
Hyprocenation. I. G. Farb. A.-G. E.P. 296,984, Nov. 21, 1929. 
Appl., August 22, 1928. 


The destructive hydrogenation, under pressure and moderate temperature, 
of various materials such as coal suspensions, powdered coal and crude 
mineral oils, produces light spirits for internal-combustion engine use. 
Homogeneous materials are usually employed because the most suitable 
working conditions can thereby be more easily ascertained. It has been 
found, however, that the products of the different materials vary as regards 
their suitability for use without blending. This process relates to the 
admixture of suitable crude materials so as to obtain a spirit which possesses 
the requisite properties, such as engine test, volatility and solidification point 
which are lacking in the products of any single one of the initial materials. 
For example, a certain American crude oil subjected to hydrogenation at 
460° C. under 200 atms. gave a spirit with a low engine test. The admixture 
of 25 per cent. coal tar with the crude gave, under the same conditions, a 
non-knocking fuel. G. B. M. 


26. Rerininc or Perroteum Os. J. C. Morrell, Assr. to Universal Oil 
Products Co. U.S.P. 1,733,619, Oct. 29, 1929. Appl., Dec. 9, 1925. 
In the refining with conc. sulphuric acid of the lighter gravity products 
from petroleum cracking or distillation, some of the undesirable constituents 
form compounds which remain dissolved in the oil and necessitate redistilla- 
tion. The present invention claims to remove this type of constituent by 
a preliminary treatment with an aqueous solution of an acid salt of sulphuric 
acid, ¢.g., ammonium hydrogen sulphate. The oil may then be further treated 
as desired with copper salts, and/or conc. sulphuric acid, or alkali, plumbite, 
or adsorbent earths. The acid sulphate is said to ameliorate the subsequent 
action of conc. sulphuric acid. The treatment is particularly adapted to the 
refining of “end-point” naphthas which do not require redistillation. 
L. H. A. 


27. Rerintnc Hyprocarsons. T. de Colon Tifft and A. C. Vobach, Assrs. 
to Sinclair Refining Co. U.S.P. 1,736,022, Nov. 19, 1929. Appl. 
Feb. 10, 1928. 


This invention relates to improvements in the vapour phase refining of 
hydrocarbons and hydrocarbon mixtures. The improvements consist of 
subjecting the hydrocarbon vapours firstly to a fractionating operation, 
thereby condensing high boiling constituents. Secondly, the remaining vapours 
are subjected to a refining operation by passing them as vapours in contact 
with an absorptive catalyst. The vapours are finally condensed, and the 
higher boiling material produced in the refining operation is disc 
The lower boiling constituents are stripped from the higher boiling material 
by heat exchange with condensate discharged from the fractionating operation. 


See also Abstracts. Nos. 4, 12, 13, 28, 52, 53, 54, 62, 74 and 108 


Fuel Oil. 
28. Tentative Cope ror Trestine Om Ovrtiinep sy A.3.M.E. 
Oil and Gas J., 1929, 28 (28), 131. 
Fuels are classified as (i) volatile fuels, such as gasoline, motor benzol’ 
te.; (ii) semivolatile fuels, such as kerosine, furnace oil and vaporizing 
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oil; and (iii) non-volatile fuels of low viscosity and carbon residue, such as 
gas oil. The residual fuels are divided into (i) those which can be pumped 
and atomized at ordinary temperatures; (ii) medium viscosity oils which 
can be pumped at ordinary temperatures but require heating for efficient 
atomization ; (iii) high viscosity fuels which require preheating for both 
pumping and atomization. 

Calorific values, except class (i), shall be determined by A.S.T.M. method 
D240-27. These shall be determined by the method of Richards and Barry. 

To determine ash content 30-50 gms. of the product shall be weighed into 
a tared platinum dish and the oil heated cautiously to ignite it. The dish 
is heated to burn off carbon completely, placed in a desiccator and weighed. 

The determination of carbon and hydrogen is as in A.S.T.M., 1927, pages 
556-560, using a transparent silica tube so that the heating can be regulated 
to prevent volatilization of the oil unchanged. Gasoline, kerosine, etc., 
should be contained in a small glass bulb having a constricted neck for 
combustion. 

For the analysis of flue gases, the gas shall be sampled through a straight 
tube with thermocouple attached. The sample is passed through a bottle 
containing a bunsen check valve to settle out tar and fog, the apparatus 
used being a modified Orsat. The pipettes contain glass tubes or zig-zag 
metal strips. CO, CO, and O, shall be generally estimated on this apparatus, 
and where more than 0-5 per cent. CO is present, two cuprous chloride pipettes 
shall be used. Where hydrogen and hydrocarbons are to be separated out, 
the Burrell gas-analysing apparatus shall be used. A. R.S. 


See also Abstract No. 1. 


Lubricating Oil and Wax. 


29. Restn Suspstances Lusricatinc Or anp Errect 
Sreet. Refiner, 1929, 8 (11), 81. 

The term resin or resin substance refers to resins proper or resinifying 
substances (i.e., unsaturateds) which undergo polymerisation under the action 
of caustic soda, concentrated sulphuric acid, etc. The well-known methods of 
determining such oil substances are detailed. 

It has been stated that the presence of easily oxidised substances in an oil 
may contribute to the formation of rust. In order to test this point, the action 
of lubricating oils on polished steel plates was tested. The plates were covered 
with different oils and kept in a moist atmosphere under a bell jar for two to 
four weeks. Nitric acid vapours were admitted in some experiments. The 
oxidation of the steel showed no correspondence with the content of resinif- 
able substances in the oil used. The viscosity of the oil determines the degree 
of protection afforded against the oxidising effect of the atmosphere. 

R. W. L. C. 


30. Tue Manuracture or Ice Macuine Steam Cytinper Om. H. L. 
Kauffman. Refiner, 1929, 8 (10), 78-79 and 84. 


The correct choice of a cylinder lubricant is of considerable importance 
in types of plant where distilled water is made by condensing the exhaust 
steam from the engine, in order to avoid the presence of oil in the distilled 
water. 

The article records the results of the determination of the characteristics 
af oils most generally accepted for lubrication of steam cylinders in ice plants, 
and especially the characteristics which indicate the crude oil source and how 
the lubricant was made. 
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Of the 27 different samples examined, 13 gave evidence of having been 
made from paraffin-base crudes. Of these, three consisted of untreated 
steam-refined stock and one of untreated steam-refined stock cut back (i.c., 
reduced in viscosity by addition of a less viscous oil). Eight consisted of 
untreated steam-refined stock compounded with fixed oil and one was a cut 
back compounded oil. All these oils possessed a relatively high gravity 
A.P.I. (lower sp. gr.) and viscosities at 210° F. ranging from 140 to 217 
seconds (Saybolt Universal). Average 170 seconds. Tests on the remaining 
14 samples indicated that each was made with a steam-refined stock either 
“straight,” cut back or compounded. Only two appear to be of Pennsyl- 
vanian origin. Viscosities ranged from 90 to 140 seconds; average 130 
seconds at 210° F. The tarry contents of the oils tested varied from 0-004 
to 0-7 per cent., few testing below 0-1 per cent. 

The emulsifying tendencies of ice machine cylinder oil are important. 
Treated cylinder stocks form milky, stiff emulsions, due, no doubt, to the 
soaps formed upon neutralising the oil in the treating process. Treated stock, 
not neutralised but reduced in the acid stage, also untreated stocks, give 
unstable emulsions. Filtered stocks form very little emulsion. Within 
a low pressure steam engine-cylinder, the lubricant must emulsify sufficiently 
to form an adhering film on the cylinder wall. 

When the lubrication conditions do not permit the use of a small feed of 
a suitable compounded oil, a pure mineral oil of good demulsibility should 
be used. R. W.L. C. 


31. Lupricatinc Ou. MANUFACTURE BY THE GovEeRS Process. DiPHENYL 
as AN Inpirect Heatine Acent. G. H. Reid. Refiner, 1929, 8 (10), 
63-65 and 80. 


The Govers process which was first described at a meeting of the Amer. 
Inst. of Chemical Engineers (June, 1929) has been put into full scale operation 
at an Illinois refinery. 

The complete Govers process consists of the vacuum distillation of skimming 
plant residuum followed by solvent extraction of paraffin, chemical treatment, 
filtration and subsequently a vacuum distillation. The present article deals 
exclusively with the arrangement and flow diagram of a vacuum distillation 
unit in which diphenyl vapour is used as an indirect heating agent. 

Diphenyl boils at 484° F. at atmospheric pressure. It has a critical 
temperature of approximately 913° F. At 750° F. its vapour pressure is 
110 Ibs./sq. in., specific heat approximately 0-4 and latent heat of vaporisa- 
tion 110 B.Th.U. Diphenyl does not undergo decomposition up to its critical 
temperature and is non-corrosive. 

The diphenyl boiler consists of a vertical arrangement of vapour drum, 
tubular heating element consisting of 260 tubes each 26-6 ft. long, having 
a total heating surface of 2800 sq. ft., and a forced feed circulation pump. The 
dipheny] boiler is heated by gases at 1800° F. from an oil fired furnace embody- 
ing a flue gas recirculation system and a primary air heater. The flue gases 
from the diphenyl boiler at approximately 1000° F. pass to a steam-raising 
unit of the same type of construction. 

The vapour from the diphenyl boiler is taken off from the top of the drum 
into the space surrounding the tubes of the evaporator. It gives up its heat 
to the oil, which is being circulated through the tubes of the evaporator. 
The condensed diphenyl is forced back by the return pump into the circula- 
tion system and revaporised. 

The circulating system on the evaporator is similar in principle to that of 
the diphenyl boiler, but of slightly different design. The principle of 
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evaporation while under forced circulation is retained. The vacuum pan 
and condenser are, operated at approximately 5 mm. absolute pressure. 
In the apparatus in use, the diphenyl boiler furnishes 15 million B.Th.Us, 
per hour in the form of its vapour and operates three oil evaporating pans. 
R. W. L. C. 


32. Variation or Surrace Tension (AND Density) or Lusricating 
Oms wira Temperature. G. Winchester and R. K. Reber. /nd, 
Eng. Chem., 1929, 21 (11), 1093. 


No data appear to be given in the literature concerning the surface tensions 
of lubricating oils at high temperature. Therefore, the surface tension of 
eight viscous oils have been determined experimentally at temperatures 
ranging from 80° to 322°C. Seven of the oils were refined from a paraffin. 
base crude and one (number 5) from a naphthene-base crude. The viscosities 
of the paraffin-base oils ranged from 68 to 230 seconds at 210° F., and that 
from the naphthene-base crude had viscosity of 1000 seconds at the same 
temperature. 

For the determinations of the surface tension, the method of maximum 
bubble pressure was used. The apparatus employed and the method of 
operation are described. The calculation of the surface tension from the 
observations and the accuracy of the results (within + 0-2 dyne) are dis. 
cussed. In order to calculate the hydrostatic pressure exerted on the escaping 
bubbles, it was necessary to determine the density of the oil used at the 
observation temperatures. The results show that both the density and the 
surface tension of an oil are straight-line functions of the temperature. 

The data on oils having essentially the same density-temperature and 


surface-t perature curves are omitted. Results :— 
Oil No. | density .. -. 0-864 at 81-4° and 0-722 at 311-0° C. 
» No.2 » ee -. 0-873 ,, 60-3° ,, 0-725 ,, 305-5°C. 
o ee 0-870 ,, 80-8° ,, 0-726 ,, 318-7°C. 
No.6 ee 0-877 ,, 45°5° ,, 0-767 ,, 226-7°C. 


Surface Tension.—Selected data showing greatest divergence. 


Oil No. 2. Surface tension 27-89 dynes at 80-3° and 14-00 dynes at 295-6° C. 
» No. 4. 26-17 dynes ,, 105° dynes ,, 317-1°C. 
» No.5. 25-87 dynes ,, 136-7° ,, 14:86 dynes ,, 322-1°C. 


A short discussion on the possible relation between surface tension and 
density follows, together with a resumé of the suggestions made by various 
investigators for mathematical connection between the two characteristics. 


R. W.L.C. 


33. Frmrer ror THE Removat or Fine Eartu. W. T. Ziegentain. il 
and Gas J., 1929, 28 (29), 211. 


A small filter made from a short length of 12 in. pipe, packed with layers 
of cotton and hair felt has been found to be very effective in removing traces 
of fine earth from finished lubricating oils. The construction of the filter is 
described. It will easily withstand 300 lbs. pressure, but it is usually ad- 
vantageous to repack the filter before the pressure reaches this limit. As 
in use at present, the’ filter is capable of handling 56 barrels of 200 viscosity 
oil per hour at a pressure of 175 lbs. H. E. T. 
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34. AppaRATUS FOR CLARIFYING AND DecoLorIsING PetroLeum OIL, 
J.C. Bluck. U.S.P. 1,734,959, Nov. 12, 1929. Appl., April 5, 1920. 


Tho invention relates to apparatus for clarifying and decolorising petroleum 
oils. It comprises a treating tank, means for introducing determined quantities 
of oil and treating agent, a heater and a separate cooler. Means are also 
provided for circulating materials from the treating tank through either the 
heater or the cooler and means for separating the treated oil and the treating 


agent. R. W. C. 


35. MANUFACTURE AND PropuctTion oF LUBRICATING AND INSULATING 
Oms. I.G. Farbind. A.G. E.P. 297,798, Sept. 8, 1928. Conv. (Germany), 
Sept. 28, 1927. 

This invention relates to an improvement of the Voltol process. It is now 
found that it is advantageous to carry out the treatment with high frequency 
electric currents in presence of powdered coal, finely divided wood charcoal, 
colloidal or pulverulent metals, metallic oxides and coal ash. Such quantities 
as | to 2 per cent. of wood charcoal or | to 5 per cent. of powdered coal are 
recommended. High frequency currents of 500 alternations may be used, 
but much higher frequencies may be employed with advantage, for example, 
2000 periods with a tension of 2000 volts. When using ozonizing tubes 
4000 to 12,000 volts may be employed. In one example, by using powdered 
brown coal as an added substance, an economy of time of 30 to 50 per cent. is 
claimed. 

As an instance of the effect produced the following may be quoted: A 
crude oil distillate, boiling range 185° to 250° C. and viscosity 1-1° Engler 
at 20°C. to which about 2 per cent. of wood charcoal has been added, is 
subjected to the high tension discharge in an ozonizing tube. A product 
having Engler viscosities of 110° at 20°C., 13° at 50°C., 2-3° at 100°C. 
and a suitable flash-point and tar number is obtained. R.W.L.C. 


36. Manvuracture or Lusricatine Os. J. Y. Johnson. Comm. from 
1. G. Farbind. A.-G. E.P. 318,311, Sept. 5, 1929. Appl., July 5, 1928. 


Mineral and tar oils, free from paraffin wax and boiling from 200-350° 
are polymerised by heating below cracking temperature in the presence of 
anhydrous aluminium chloride and finely divided metals or metalloids. 
Brown-coal tar oil (100 parts) having viscosity 2-8° Engler at 20° C. is stirred 
with Al Cl, (9 parts) and zinc dust (1 part) at 180° C. for eight hours. Copious 
evolution of HS takes place but there is no cracking. The product is decanted 
and distilled under high vacuum. Lubricating oil (46 per cent. by weight) 
of viscosity 24° Engler at 20° C. is obtained, together with burning oils. 

T.A.S. 


37. Purtryinc Om. M. Luther and K. Pieroh (assrs. to I. G. Farb. 
Ind. A.G.) U.S.P. 1,732,371. Oct. 22, 1929. Appl., June 29, 1927. 


The formates of the lower aliphatic alcohols can be used at ordinary 
temperatures as solvents for the removal of impurities and deleterious bodies 
from fatty or mineral oils or from the residues from distillation of hydro- 
genated products from coal and similar substances. 

Methyl formate from its ease of preparation and its low boiling point, is 
particularly suitable for this purpose and can be used when it contains water. 
Sesamum oil containing 10 per cent. of free acids after three 300 per cent. 
extractions with methyl formate containing 5 per cent. of water had its 
acidity reduced to 0-2 per cent. 
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A distillate from Mexican crude oil, after several 100 per cent. extractions, the c 
showed an improvement in smell, colour and stability towards light and a chiori 
reduction of sulphur content from 2-3 per cent. to 0-6 per cent. the c 

A valuable resin, golden yellow in colour was obtained by extraction of an was ( 
oily residue from the catalytic hydrogenation under pressure of a crude of etl 
petroleum. B. Tf. show! 
38. Arr or Reciammine Lusricatine Ons. O. J. Nelson (assr. to Bryte. a. 

Nelson Refining Co.). U.S.P. 1,735,440. Nov. 12, 1929. Appl., Jan. 8, wt) 
1923. 

This invention relates to the reclaiming of lubricating oils, and more Pe 
particularly to those oils having a mineral base which have been used in the gurfac 
crank cases of gas engines. The used oil containing solid matter, moisture, amal 
fats and lighter hydrocarbons which may be partially emulsified or polymerised, black 
is first given a defecating treatment in order to clear the oil of solid matter with ¢ 
and moisture. The defecated oil is now heated and agitated by means of be ont 
air in order to remove any remaining moisture, and then agitated with steam due d 
to remove any fats and volatilise any lighter hydrocarbons. The oil is then place 
given a final filtration. H. E. T. caiieat 
39. MANUFACTURE or A CERESINE-LikE Wax. G. L. Wendt and C. Banta. _No« 

U.S.P. 1,735,555. Nov. 12, 1929. Appl. March 2, 1923. fon ec 

A viscous residuum of a minimum flash point of 500° F. obtained by the - & 
reduction of a petroleum oil without cracking is diluted with a light petroleum retard 
fraction, preferably after acid treatment, and chilled for the removal of the which | 
contained wax. The waxy material is further treated by repeated solution show h 
in naphtha and precipitation by chilling, until an unctuous waxy mass of Jf 4. the 
m.p. 130° F. or higher is produced. The unctuous material is then, in The « 
accordance with the present invention, dissolved in a mixed solvent con- § i, not. 
sisting of a liquid in which the wax is soluble and a liquid miscible with the 9 nibor 
solvent in which the wax is not soluble. The wax is dissolved in the mixed The | 
solvent by heating to 100° or 150° F. and precipitated by cooling to 25° or § aug im 
40°F. The treatment may be repeated if desired. In this manner .a 3 
ceresine-like wax of m.p. 167° F. having a creamy colour and a somewhat 
brittle fracture has been obtained. As solvent liquids, benzol, toluol, xylol 2. Ts 
and chloroform may be employed, and as the non-solvent miscible liquid Pet 
ethyl alcohol, isopropyl alcohol, ethylene dichloride and the like may be Nine 

le R. W. L. C. ie, 10 
See also Abstracts Nos. 10, 11, 45, 56 and 58. _— 
droppin, 
Special Products. and 
cases. 
40. Tse CaLortnaTiIon or MeTHane. M. C. Boswell and R. R. McLaughlin. § Up to a 
Canadian Journ. of Research, 1929, 1 (3), 240. mentally 
In this paper a description is given of the development of a small scale the vise 
plant, in which the degree of chlorination of methane to methyl chloride J 248 be 
could be determined by analysis of the resulting gases. The optimum ff Product. 
conditions determined in this manner were then applied on a scale permitting drawn b 
the isolation and measurement of the products. By using as catalyst, a Tm 
partially reduced cupric chloride and passing moist nitrogen, methane and Schl 
chlorine in the ratios 70:7: 1 at 450°C., a yield of 80 per cent. or better 
was obtained. When more than 8 per cent. of hydrogen was present in the ¥ te 
per ce 


methane, the proportion of chlorine could be doubled. Under these conditions 


: 
a ties of tl 
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the chlorine was completely utilised, and only methy] chloride and hydrogen 
chloride were formed. The same catalyst was successfully employed for 
the conversion of methane into carbon tetrachloride ; a yield of 90 per cent. 


of an was obtained with complete utilisation of the chlorine. The chlorination 
crude ff of ethane to ethyl chloride, with a yield of at least 75 per cent., was also 
T. shown to be possible. H. E. T. 

iryte. 41. Carson Brack II.: Tae or Oxycen. C. R. Johnson. Ind. 

an. 8, Eng. Chem., 1929, 21, (12) 1288. 

It has been assumed by Langmuir that the oxygen taken up by the carbon 
move filament of a lamp is not properly adsorbed, but rather is combined on the 
n the surface of the carbon in a little more definite chemical combination than is 
sture, usual in adsorption. In this paper it is shown that the oxygen in carbon 
vised, black is in the same state—i.e., in chemical combination—on the surface 
natter § with a hydrocarbon of high carbon-hydrogen ratio, as the oxygen cannot 
ns of be completely removed by continued heating, but can be removed with 
steam § sinc dust at temperatures below which gaseous evolution generally takes 
» then . The oxygen goes over to the zinc with consequent considerable 
Tt. reduction of the volatile matter in the residue. 

Zante. No correlation between volatile matter (oxygen content) and iodine adsorp- 
tion could be found, but analyses of blacks from the same source show that 
high volatile matter and high iodine value are related. 

ry the Using two accelerators shows that the so-called high volatile blacks which 

oleum retard cure, adsorb more organic accelerator than normal black, while those 

of the Jf which have been heated at between 500—900° C. after manufacture invariably 
lution Jf show high iodine adsorption and lower accelerator adsorption, which accounts 
ass Of 9 for their much more rapid vulcanization rate. 

om, @ The explanation of why iodine values are inconsistent with other phenomena 

t con- § is not clear at present. An explanation of the poorer physical tests with 

th the ff rubber with high volatile blacks is given. 

mixed The development of a new carbon biack with low accelerator adsorption 

ale and improved physical properties when used with rubber is included. 

A. R. 8. 

, xylol § 42. Tae Properties or Tar-PerroLeum AspHatt Mixtures. P. Schiapfer. 

liquid Petr. Zeit., 1929, 25, 1457-1464. 

aay be Nine tars of varying characteristics were blended in different proportions— 

+ C. ie, 10 per cent., 20 per cent., 30 per cent., with each of two petroleum 
asphalts. The physical properties of these tars and asphalts are tabulated, 
and the more important characteristics of the mixtures—.e., viscosities and 
dropping points—are shown graphically in relation to varying temperatures 
and percentage of asphalts. A standard method of mixing is used in all 

cases. Differences in the properties of the mixtures are discussed in detail. 
ughlin. § Up to a 30 per cent. asphalt content, the viscosity of the mixture is funda- 

ll scale 

hloride 

timum 

mitting 

atalyst, 

Schlépfer. Petr. Zeit., 1929, 25, 1585-1590. 


Two tars and three asphalts were used for making mixtures of 20 per cent., 


ions, 
ind a 
| 
in the 
iditions § per cent., 60 per cent. and 80 per cent. asphalt content. Physical proper- 
ties of the mixtures are shown graphically and irregularities in the curves 
B 
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for the 40 per cent. mixture suggest that disturbances occur in the mixture, 
This is confirmed microscopically. Generally, tar-asphalt mixtures of less 
than 30 per cent. asphalt were homogeneous under the microscope with 
the carbon uniformly distributed and did not change appreciably even 
after one year. Individual cases, however, showed poor ductility, the carbon 
being floeculent and emulsions visible under the microscope. Mixtures 
containing 40 per cent. asphalt showed, with few exceptions, deposited 
flocculent carbon and unevenly distributed emulsions. These results agree 
with the work of Mallison (cf. Der Strassenbau, No. 9, 20.3.28), on the demixing 
phenomena of tar-asphalt mixtures. Work is proceeding to determine how 
these phenomena affect the practical utility of the mixtures. W. S.C. 


44. CHLORINATION oF HyprocarBons. E. E. Ayres, Jr. E.P. 320,406, 
Oct. 14, 1929. Appl., July 12, 1928. 

When mixtures of a hydrocarbon vapour and chlorine are made, prior to 
chlorination, there is danger of explosion, which is increased by the action 
of light, heat or excessive pressure. Even when the resultant mixture is 
non-explosive there is danger of ignition at the point of mixing. 

The present invention provides a method of chlorinating hydrocarbons 
capable of existing in the vapour phase at temperatures at which the rate 
of reaction with chlorine is low. A mixture of the hydrocarbon vapour 
and chlorine is formed by introducing one vapour into the other while main. 
taining one of the vapours in motion at a velocity sufficiently high to prevent 
ignition at the point where the vapours are brought together. This velocity 
requires to be increased if the temperature is raised, or if a more explosive 
mixture is to be made. In general it should exceed one-half of that required 
for distinct turbulent flow. 

For example, chlorine may be introduced into pentane vapour to produce 
&@ mixture of equal proportions below 150° C. without ignition, provided the 
stream of pentane is moving with a velocity greater than half that required 
for turbulent flow—e.g., a velocity greater than 50 ft. per sec. in an 8 in. 
dia. conduit. 

The mixture should be delivered with minimum delay to the reactor in 
order that only the desired reaction shall occur under the influence of the 
reacting agent, light or heat. L. H. A. 


45. Process anp Apparatus FoR Makinc Wuitre Perroiatum. A. 
Holmes. U.S.P. 1,733,597, Oct. 29, 1929. Appl., Oct. 27, 1925. 
The process of preparing highly purified petrolatum consists of continuously 
treating a petrolatum-yielding material at an elevated temperature with 
fuming sulphuric acid whereby undesirable constituents are converted into 
coke-like bodies. A solvent for petrolatum is added continuously to the 
reaction mixture. The apparatus consists of an agitator, a classifier and 
thickener in series so arranged that the solvent flows counter current to the 
material being extracted. The remaining suspended impurities are removed 
by a filter, and the petrolatum solution is passed through a bed of decolorising 
material and the solvent removed in a stripping column. R. W.L.C. 


46. ImprRoVEMENTS IN Brruminous Emutsions. Colas Products, Ltd., and 
L. G. Gabriel. E.P. 320,847. Oct. 22, 1929. Appl., May 22, 1928. 


A process is described for the manufacture of an aqueous bituminous 
emulsion which consists of first preparing an unstable emulsion in which the 
disposed particles are comparatively large (e.g., 10). Immediately after- 
wards a stabilising agent in the form of glue, gelatine or other protein sub- 
stance is added to the mixture to effect permanent stabilisation. In practice, 
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acolloid mill is used to form the emulsion, with the assistance of 0-2 per cent. 


ixture, ‘ 

ry: —0-45 per cent. of oleic acid reckoned by weight on the bitumen. The 
» with emulsion is run directly from the mill into the dilute aqueous gelatine solu- 
even ff tion. W. H. T. 
parbon 


xtures 47. Process or Bienpinc Oms. T. Cox, M. Requa and A. Knowles. 


Osited U.S.P. 1,735,421. Nov. 12, 1929. Appl., Aug. 10, 1925. 
es. s0d This invention relates to a process of physically and chemically combining 
hee or blending oils of the same or different bases. Claims are made for the 
.c production of a creosote oil of predetermined gravity. A proportion of 
ou petroleum oil is intimately mixed with a definite amount of finely crushed 
0,406, coal and the mixture coked from below at a temperature sufficiently low to 
blend and liberate a maximum amount of condensible vapours and a minimum 
tani of gas. The liberated vapours are condensed in a suitable plant. 
action 
oensins 48. MANUFACTURE AND PropucTION oF CarBon Brack. J. Y. Johnson. 
Assr. to I. G. Farben. A.G. E.P. 321,402, Nov. 4, 1929. Appl., Aug. 3, 
— 1928. 
vapour The patent describes a process for the production of carbon black which 
main. is suitable for the manufacture of coloured compositions or vulcanisation 
revent products. Carbon monoxide or gases containing the same is treated under 
elocity pressure at low to moderately elevated temperatures in the presence of a 
plosive catalyst. The latter is solid under the conditions of working, and consists 
quired of an element or compound of the iron group in admixture with an activating 
addition. Such additions are metal oxides other than those of the iron group, 
roduce such as manganous oxide, vanadium oxide, chromic oxide, uranium oxide, 
led the zinc oxide, alumina, etc. The metals of the iron group employed are prefer- 
quired ably obtained by reducing their oxides. These catalysts may be used either 
n Sin. in a finely divided state when used with carriers, or in the form of lumps, 
turnings, screens, wire gauze, etc. W.H.T. 
ctor in 
of t 49. Propuction or StaBLe Foams anp Emutsions. J. Y. Johnson, 
kz E.P. 321,650. Nov. 11, 1929. Appl., Aug. 9, 1928. 
mu. A. The stability of emulsions is increased by the addition of pulverised milt 
5. made from fresh soft fish roe, degreasing with an organic solvent such as 
alcohol or ether, followed by extraction of the active material with dilute 
uously f aikali and finally drying. The stability of foams made with soaps from the 
» with F oxidation of paraffin wax, saponines, sulphonic acids or salts of sulphonic 
id — acids or white cellulose liquors, are much increased by additions of the 
ps preparation in as small concentration as 0-5 per cent. A.R.S. 
50. Process ror Maxine AspHatt. L, Kirschbraun, Assr. to F. L. 
“— Belknap. U.S.P. 1,735,503. Nov. 12, 1929. Appl., Jan. 27, 1923. 
orising 
L. C. A process is described of producing asphalt by passing petroleum residuum 
through a long confined path of relatively narrow cross section. Steam is 
1., and § introduced in the path of the residue, and the mixture is heated in order tc 
928. superheat the steam and to cause intimate contact between the two com- 
ninous § ponents. A bulk supply of final product is maintained into which the mixture 
ich the § is introduced through a plurality of jets below the liquid level. The volatile 
after- § constituents are separated from the liquid products, at the same time sub- 
n sub- § jecting the latter to agitation. The steam reduced asphalt is continually 
actice, § withdrawn from the bulk supply. W. iH. T. 
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51. Brrumtnovus Composrrion. J.A.Montgomerie. E.P. 321,334. Nov. 7, 
1929. Appl., Nov. 17, 1928. 

The patent describes a process for the production of a bituminous composi. 
tion. Molten bitumen is mixed with a clay in water suspension. The latter 
contains about 5 per cent. of colloidal clay and about one-half of 1 per cent, 
of magnesium oxide reckoned on the bitumen. The bituminous emulsion 
obtained is stated to be stable and highly dispersed and suitable for use in 
road making, waterproofing and other purposes. W. H. T. 


See also Abstracts Nos. 5, 39, 77 and 80. 


Analysis and Testing. 


52. Tae Armstronc WuHItwortH VARIABLE COMPRESSION ENGINE For 
Fue. Testine. Petr. Times, 1929, 22, 1021. 

The article describes the Armstrong Whitworth testing plant developed 
in the research department of the Anglo-Persian Oil Co. It consists of a 
single cylinder engine, 2} in. bore and 3} in. stroke and usually operated at 
750 r.p.m. The speed can be varied over a wide range when required for 
special tests. The engine is of the side valve type with an adjustable plug in 
the cylinder head to allow of alteration of compression ratio over the range 
required for all the usual grades of fuels. The pocket formed under this plug 
has been shown not to affect the behaviour as compared with more symmetrical 
shapes of combustion space. Tests may be made by audibility, by H.U.C.R. 
methods, by throttling, by alteration of ignition advance, etc. Ignition is by 
coil. Power output can be measured relatively by means of an ammeter 
and voltmeter, or directly if the plant is arranged with a swinging field 
generator. A bouncing pin indicator is fitted in the variable compression 
plug, and with this, tests may be made to an accuracy of about one-sixth per 
cent. of benzene with normal spirits. The fuel system is arranged to allow 
of rapid change over from one fuel to another without the use of float chamber 
or weir. The air inlet branch includes a heating element and the water 
system is divided so that tests can be made with the head and the jacket 
at any desired cooling water temperature. The working parts are specially 
designed to withstand the heavy stresses of operation under full throttle 
conditions and marked pinking. Fine controls are included for speed, 
temperatures and fuel supply. R. 8. 


53. Some PHenomena or Gum Determinations. E. C. Herthel and 
F. A. Apgar. Oil and Gas. J., 1929, 28 (29), 136, 189. 

Results are recorded of a large number of gum determinations carried out 
according to the three usual methods with slight modifications. 

The oxygen-absorption method was substantially that described by 
Voorhees and Eisinger. 

The copper-dish method was modified from standard in that a draught 
guard 6 inches high was placed around the top of the steam bath. 

The steam-oven method was a modified form of Cooke’s—50 c.c. of gasoline 
atmosphere of steam at 325-340° F 

Correlation of the copper dish gums and those determined by the oxygen 
absorption method was found to be quite impossible. 
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Copper, and to a lesser extent steel, were found to have a catalytic action 
in accelerating the formation of steam-oven and oxygen absorption gums. 
It was also found that the presence of moisture in the oxygen used for the 
absorption test had a distinct bearing on the results obtained, the moisture 
acting as an accelerator of the oxidation, HBT 


54. CHEemistry or Gum Formation spy CrackepD Gasouine. L. G. 8 
R. W. Provine, and H. T. Bennett. Ind. Eng. Chem., 1929, 21 (11), 
1079-1084. 


Although there is no standard method for determining gum in spirit, 
methods in which the spirit is evaporated from a weighed dish on a steam 
bath are in general use. Factors which influence the amount of gum formed 
may be classified : (1) Concentration of oxygen in the atmosphere immediately 
above the spirit. A spirit giving 34 mgms. gum in a steam atmosphere gave 
394 mgms. in air, 526 mgms. in oxygen. (2) Type of dish: glass, porcelain, 
and silica dishes give consistently less gum than a copper dish, probably on 
account of the catalytic effect of copper oxide. (3) Speed of evaporation, 
which depends on air velocity and boiling range of the spirit. A slow 


— evaporation gives more time for gum-forming reactions to take place. 
sd ° The results of work on untreated liquid phase-cracked spirit are given. A 
d = study of gum formation by evaporation in dishes was made. This showed 
md the principal reactions to be those of oxidation. Peroxides were first formed 
“gi & 4s intermediate compounds; the end products were chiefly acids which 
range @ sccumulated as the test proceeded. The copper dish method resulted in 
' plug more rapid oxidation in the latter part of the test. The acidic compounds in 
4 the gum wefe thought to be largely in the form of anhydrides, lactones, etc. 
rate Gum formation by exposure to sunlight and oxygen was investigated, and 
is by fi was found to involve autoxidation reactions. Both sunlight and oxygen 
"aaa were necessary for peroxide formation; once activation by sunlight had 
. taken place, oxygen was found to be absorbed rapidly by the spirit, with 
= formation of peroxides. Absorption of oxygen then continued in diffused 
woe daylight, and even in the dark (very slowly) with corresponding disappearance 
Ow Ef of peroxides. With periodic activation by sunlight the oxidation proceeded 
mber rapidly, via peroxides, with steady rise of acidity and gum. After about 
water § 4 hours exposure gum began to deposit ; after about 200 hours the rate of 
acket FF oxidation increased, and CO, and water were evolved. Unsaturated acids 
“ially Ff were extracted from the residual spirit by washing with dilute caustic soda. 
rottle Bf These acids when recovered gave a bright yellow solution, characteristic of 


conjugated double bonds. 

An examination of the gum from copper dish tests, and that formed by 
exposure of the same spirit to sunlight and air was made. The gums were 
separated into (1) volatile unsaponifiable matter ; (2) non-volatile unsaponi- 
fiable matter ; (3) volatile acids; (4) insoluble non-volatile acids ; (5) water 
soluble non-volatile acids. Volatile matter was found only in the gum 
formed by sunlight; this gum lost 46 per cent. on drying in a glass dish 
on the steam bath, and the product then resembled the copper dish gum 
closely, but was more highly polymerized and oxidized. The gums in 
general consisted of highly unsaturated acids together with aldehydes, 
ketones, and oxides, all these compounds being present probably as either 
polymers or lactones. Solutions of the acids had the significant yellow colour. 
Oxidation at a double bond in the alpha position would explain the formation 
of unsaturated acids, water, and CO, from hydrocarbons containing conjugated 
double bonds. L.HA 
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65. Formourre ANALyses oF Crupe Ors. A. M. Nastukoff. Petroleum, 
1929, 25, 1551-1552. 


This is a discussion of Werner's work (cf. Petroleum, 1929, 25, 1071-1072), 
Of the seven analyses of crude oil which he investigated, only four were 
completed, and two of these showed discrepancies, viz., Boryslaw and 
Grabownica oils. Bitkéw and Harklowa oils were the only two oils which 
gave a complete comparison of the formolite values with the industrial yields, 
Nastukoff’s values for i and a, representing yield of illuminating oil including 
benzene, and industrial yield of lubricating oils, including solar oil respectively, 
and K differ from Werner's results. Nastukoff maintains that the correct 
value for a Bitkow oil is 16.5 and for Grabownica 28.5 and 25 as 4 
minimum for yield of lubricating oil. He found no such difference for K 
as 30.6, and 30 (Werner), and states that this is less when high vacuum 
distillation is employed. He attributes the abnormalities of the values of 
(i) and (a) for Harklowa oil to the higher yields of distillates in the high 
vacuum distillation. W. S. C. 


56. Viscosrry VARIATIONS oF Orns with TempeRATURE. E. W. Dean and 
G. H. B. Davis. Chem. and Met. Eng., 1929, 36, 618-619. 


A system of classification of oils is recommended which permits the 
expression of the viscosity temperature coefficient of an oil as a simple 
function of its Saybolt Universal viscosities at 100° and 210° F. This 
function, called the viscosity index is independent of the actual viscosity and 
has the nature of a constitutive property. The viscosity indexes of all 
lubricating fractions from any given crude are ordinarily approximately 
constant. 

Basic figures used in developing the system were obtained by accurate 
test of two series of lubricating oil samples, each derived from an extreme 
type of crude oil. The oils having a small change in viscosity with temper- 
ature are designated as Series H, and the oils having a large viscosity co- 
efficient as Series L. The general relationship between the viscosities at 
100° and 210° F. for each of the series of samples could be expressed by 
equations of the general form: Y=a-+bx-+cx* in which Y is the viscosity 
at 100° F. and x the viscosity at 210° F. The constants a, b and c are 
characteristics of the series of oils. 

The equations with the values of the constants calculated from the experi- 
mental results are as follows :— 

Series H: Y =0-0408x*?+ 12-568x—475-4. 
Series L: Y =0-216x, + 12-07x—721-2. 

A table is given which shows the equivalent viscosity at 100° F. of both 
the series of oils for every viscosity at 210° F. from 40 to 160 seconds. The 
viscosity index of a particular oil is calculated, with the help of the values 
given in this table, on a system in which the value for the Series L oils are 
taken as O and the Series H oils are taken as 100. The viscosity index is 
calculated by means of a simple equation or can be obtained graphically 
from achart. In order to carry out the calculation, reference to the tabulated 
values must be made for which the original paper should be consulted. 

C. 


67. Two Hor Wire Viscometers. E. G. Richardson. J. Scient. Instruments. 
1929, 6 (11), 337. 

Instruments are described based on the convective cooling of an electrically 
heated wire, for giving the distribution of velocity across a liquid flowing 
(a) in a cylindrical tube, and (6) in an annular space between two concentric 
cylinders, one rotating, the other at rest. As examples of their use, the 
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velocity gradients in a number of liquids at various stages between stream 
line and turbulent flow, are described and the forces producing the flow 
compared. The use of a hot wire and string galvanometer to detect unsteady 
flow is illustrated. A. R. 8. 


58. A New Acip Test ror InsuLATING AND 
C. Walther. Zrddél und Teer, 1929, 18, 223-225. 


Five c.cs. of the oil were placed in a test-tube or cylinder of 15 mm. internal 
diameter, 5 c.cms. benzine added together- with 5 c.cs. of sulphuric acid 
(50 per cent. by volume), shaken for half a minute, and allowed to settle. 
After a clear separation of the layers, the following observations were made 
at the end of two minutes :— 

1. Colour of acid layer. 

2. Appearance and quantity of intermediate layer formed between 
acid and oil. 

3. If necessary, colour change of oil layer. 

The colourations and separations were found to be approximately propor- 
tional to the degree of ageing with similar oils. From this research, a table 
ean be constructed of used oils of different acid, saponification, and tar 
numbers, in order to provide a certain standard for the limit to which the oil 
may be reused. For transformer oils the limiting acid number is 1-0. 

With fresh oils which have to be refined to a definite degree there is no 
change in the acid layer and no separations. When the used oil is regenerated, 
ie., ageing product removed, the regeneration is described as insufficient 
when the acid becomes coloured, or a separation occurs. Lubricating oils 
which have not been refined, or very little refined, with chemicals or Fuller’s 
earth, show separations and colourations of the acid layers. 

In conclusion, the method gives a certain qualitative estimation of the 
degree of refining, of the ageing properties, and of the ageing condition of an 
oil. W. 8. C. 


59. Heats or Fusion or Some Pararrin Hyprocarsons. G. 8S. Parks 
and 8.8. Todd. Ind. Eng. Chem., 1929, 21 (12), 1235. 


The method used consists in heating a quantity of the paraffin contained 
in a steel capsule having a screw cap, through which passes a copper-con- 
stantan couple. The heating is carried out in an oven consisting of a hollow 
aluminium cylinder wound with two electrical windings. The capsule is 
held in the furnace until the furnace and capsule have attained the desired 
temperature. The capsule is dropped from the heater into a calorimeter 
containing approximately 1500 gms. of water situated directly below it. The 
calorimeter was sheathed with a thermostat and a temperature difference 
of 1-3 degrees was experienced after the introduction of the capsule. 

The heat capacity of the capsule was determined in a series of blank runs. 

The experimental results of the heats of fusion of hexamethylethane, 
n-pentacosane, n-eicosane and n-tritriacontane are given, the mean 
experimental error in duplicate determinations being within 1 per cent. 

Conclusions drawn from these results and those obtained by Nernst 
indicate that the heat required for a branched chain hydrocarbon is less than 
for a normal one. In consideration of the entropy of fusion, the molar 
entropies are plotted against n the number of carbon atoms in the chain. 
The resultant curve in the case of normal hydrocarbons is smooth. The 
equation for the curve is 

4% =4n 0-836—1.43. 

No alteration apparently exists for compounds with odd and even numbers 

of carbon atoms as might be expected. _ 
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The empirical equation quoted has been used to deduce heats of fusion 
of compounds from methane to tritriacontane. A. R. 8. 


60. Tae Derermmation or my BY THE CALORIMETRIC 
Boms Mernop. J. G. King and H. E. Crossley. Fuel, 1929, 8, 544. 


The tendency to obtain low results in the determination of sulphur in coal 
by the bomb method is commented upon and theories advanced to account 
for this. The main reason appears to be that acid mists in the bomb may be 
carried away when the pressure is released unless a considerable time of 
settlement is allowed. 

Accurate determinations can however be made, and the following recom. 
mendations are cited :— 


1. With coal free from inorganic matter and containing less than 3 per 
cent. of sulphur, the valve used for exhausting gases should be 
thoroughly washed and the washings added to the bomb washings. 
This applies specially to hollow spindle screw-down valves. 

2. When the substance is free from organic matter, but contains more 
than 3 per cent. sulphur, the valve should be washed with some solution 
such as sodium hypobromite and the bomb allowed to stand for 12 hours 
full of distilled water. 

3. Compounds containing inorganic matter should have the ash fused with 
sodium carbonate, the melt extracted with hydrochloric acid and the 
washings added to the bomb washings. 


It is also recommended that two valves be provided, one for filling, and an 
easily washed exhaust valve. Lead washers should not be used for gas tight 
joints, and the lining (platinum or enamel is recommended), should be 
unattacked by dilute nitric or sulphuric acid. A. R. 8. 


See also Abstracts Nos. 14, 28, 32 and 75. 


Refinery Plant. 


61. Corrosion my THE American Or Inpustry (Part III.—Srorace 
Tanks). G. Egloff. Petr. Times, 1929, 22, 1181. 


Corrosion of the roof and walls in the vapour space of a tank is due to 
H,S, whose action is aided by the presence of air and moisture. The scale 
formed consists largely of iron sulphide and sulphur, and when dry will ignite 
in contact with air. This pyrophoric scale has been blamed for a number 
of disastrous tank fires. Corrosion of the inside of tank bottoms is caused 
by saline waters separating from the oil, and is electrolytic in nature. This 
corrosion may be accelerated where iron sulphide scale drops from the roof 
and upper walls, and takes the form of pitting and ultimate perforation. 

The walls and fittings in contact with the oil itself are corroded to a much 
less extent. The most important problem is to check corrosion in the vapour 
space. Wooden roofs have been tried, but do not last well. Elimination 
of the vapour space by use of a floating roof has been successful in checking 
corrosion of the roof itself, but corrosion of the walls is increased, owing to 
gas being present along the sealed edge and the constant removal of protective 
scale by the movement of the roof. 

Protective coatings for oil tank interiors have proved satisfactory in some 
cases. They may be ordinary paints containing drying oil, or lacquers, 
varnishes or enamels. In any case, thorough cleaning of the surface before 


| | 
and er 
on 
Sucl 
botton 
tageou 
by 
asphal 
The 
tainins 
steel t 
the ac 
. This . 
alloys 
A re 
resista 
under 
alumin 
of stee 
Pre- 
undesi: 
The 
subject 
gas co 
paint 
copper 
soil co 
site mé 
founda 
a 62. V 
19 
The 
princif 
at the 
solely | 
admixt 
The 
vesse | 
effecter 
shaped 
the sey 
to subs 
the op) 
A de 
the mi 
to the 
4 each 
In o 
4 


ABSTRACTS. 254 


coating is essential. Where a new surface can be thoroughly cleaned, lacquers 
enamels, etc., give the best service, but if the cleaning is less thorough, 
scraping and sandblasting of corroded surfaces, ordinary 

ill give the best bond. 

coating of the vapour space will greatly prolong the life of the tank 
iodic flushing with rainwater to a depth of 3 or 4 ft. is advan- 
hen the oil contains much H,S. Tank bottoms may be protected 
of asphalt, covered with 6 in. of water to prevent solution of the 


most general comparative test for internal tank coatings consists of 
various coatings to panels in the vapour space of a tank con- 
taining oil, In another method, the segments of a detachable roof of a small 
steel tank are coated with the various paints, and the roof is subjected to 
the action of H,S, O,, and water vapour at rapidly changing temperatures. 
This apparatus may be used for comparing metallic coatings and metal 
alloys with steel. 
A recent important development is the use of aluminium, which is highly 


of steel and aluminium are satisfactory. 

Pre-treatment of the crude to remove corrosive substances has been found 
undesirable, being uneconomical and tending to form emulsions. 

The exterior of a tank is subject to corrosion. The sides and roof are 
subject to atmospheric attack, particularly in humid climates or where 
gas containing H,S is burnt. Protection is afforded by paints, aluminium 
paint being very satisfactory. The use of steel containing 0-5 per cent. 
copper greatly reduces atmospheric corrosion. A more serious problem is 
soil corrosion of tank bottoms. The foundation should be as porous as 
possible and, if very corrosive, top soil should be replaced with gravel. The 
site may be impregnated with viscous oil or an asphalt layer may be incor- 
porated in the bottom plates, or a cement base may be constructed. Cinder 
foundations must be avoided. L. H. A. 


62. Wasnine on Treatment or Liguips wire OTHER Liquips. Anglo- 
Persian Oil Co., A. E. Holley and O. E. Mott. E.P. 321,200. Nov. 4, 
1929. Appl., July 3, 1928. 

The practice of washing petroleum distillates on the counter-current 
principle by means of a number of pairs of mixing and separating vessels 
at the same level is already known. Counterflow of the liquids is caused 
solely by the head in the respective separating vessels consequent upon the 
admixture of the liquids in the mixing vessels. 

The unit of the present invention comprises a mixing vessel and a separating 
vessel connected together about midway of the liquid height. Mixing is 
effected by means of a vertical eccentrically disposed shaft carrying diamond 
shaped vanes surmounted by an anti-vortex ring. The mixture passes into 
the separating tank, from which the less dense liquid passes in one direction 
to subsequent mixing and separating units, while the denser liquid passes in 
the opposite direction to antecedent units. 

A determined ratio of the denser to the less dense liquid is maintained in 
the mixing vessels, irrespective of the rates at which the two liquids are fed 
to the plant, by returning a controllable portion of the denser liquid from 
each separating tank to the complementary mixing vessel. 

In certain of the separating vessels, particularly those used in the soda- 
washing section, it is desirable to provide means for skimming the interface 
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of the two liquids, to remove accumulated foreign matter. A horizontal 
radial tube may be employed, carried by a vertical adjustable hollow spindle 
which may be rotated by hand from the upper end. The radial tube is closed 
at its free end, and slotted along its length on the upper side. Means are 
provided for determining the position of the interface, so that the arm may 
be swept in that plane. Solid matter and entrained liquid are drawn off 
into a skimming tank from which the denser liquid is run down to a second 
tank. Water admitted to the skimming tank displaces the less dense liquid 
overhead to the second tank. Water and sediment are then drained off 
from the skimming tank, and the liquids in the second tank are pumped 
to their appropriate separating vessel. 

Additional separating vessels may advantageously be provided for the less 
dense liquid at those positions in the plant where a change over of the denser 
or washing liquid takes place—for example, intermediate to an acid treating 
section and a soda washing section. At such positions, the well-settled less 
dense liquid may be made to flow over a shallow weir into the mixing vessel 
of the next section to ensure irreversibility of flow. 

Motor spirit may be washed, firstly, with a hypochlorite solution ; secondly, 
with caustic soda solution. 1000 vols. of motor spirit per hr. are flowed 
counter-current to 300 vols. per hr. of hypochlorite solution in three units, 
then two vols. per hr. of caustic soda solution in eight units. The volume 
ratio of hypochlorite or soda solution to spirit may be approx. 50 : 50 in each 
mixing and separating vessel. : 

Kerosene may be treated with soda, conc. sulphuric acid and soda. 1000 
vols. per hr. of kerosene may be flowed counter-current to three vols. per hr. 
of soda in three units, seven vols. per hr. of acid in five units, and three 
vols. per hr. of soda in three units. The volume ratio of soda to kerosene 
in each mixing and separating vessel is 50 : 50, and the ratio of acid to kerosene 
is 30: 70. L. H. A. 


63. Heaters. W. M. Cross. U.S.P. 1,734,079. Nov. 5, 1929. Appl, 
Feb. 16, 1925. 

The invention relates to an arrangement of tubes in furnaces, especially 
for heating hydrocarbon oils for pipe still distillation, or cracking processes, 
and for steam boiler installations. The heater consists of a fire and a tube 
chamber, separated by an intermediate wall, over which hot gases pass. 
The heating tubes are not covered, and are disposed in a continuous coil 
round the walls of the fire chamber and across the roof of both chambers. 
Thus, the fluid in the tubes absorbs, from the combustion space, radiant heat, 
which, in other furnaces, is reflected again onto the centrally placed tubes, 
from the walls, which, with modern high temperatures, deteriorate rapidly. 
The fluid is introduced in the lower end of the tube chamber, flowing through 
the pre-heater coil in an opposite direction to the hot gases. Then, after 
passing through the tubes in the combustion space, it passes to a bank of 
tubes, the super-heater, above the pre-heater bank, the fluid flow now being 
in the same direction as the hot gases. The tubes in the tube chamber are 
heated solely by convection, and not by radiation. This arrangement of 
tubes permits higher temperatures in the combustion chamber, with more 
efficient combustion, less deterioration of the walls, and greater rate of 
heat transfer to the fluid than in the nested tube arrangement. J. F. 
64. Heat Treattnc Hyprocarson Or. E. C. D’Yarmett, assr. to 

Fractionator Co. U.S.P. 1,732,805. Oct. 22, 1929. Appl., Nov. 3, 
1928. 

The basic unit of this invention comprises a vertical cylindrical tower, the 

Jower portion of which is flue gas jacketed and lagged to form the still, while 
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the upper portion is unlagged and functions as a centrifugal fractionating 
column. A centrally disposed hollow rotating shaft carries near its lower 
end an impeller surmounted by vertical radial blades extending to the top 


ns are of the still and leaving a small clearance with the cylindrical heating wall. 
n may In the fractionating section this shaft carries spaced horizontal ribbed discs, 
wn off intermediate to which horizontal drip rings are fixed to the wall for the 
second of returning reflux on to the revolving discs. The oil to be treated 


liquid is pumped to the bottom of the still, is directed radially to the walls by the 
ed off impeller, and is swept round by the blades, which rotate at a sufficient speed 
imped for the centrifugal force to maintain the oil in a continuous thin film over 
the walls. This procedure promotes rapid vaporization without over- 
he less heating. At the upper end of the still, unvaporized oil overflows into an 
denser annular trough from which it is withdrawn as residue. The vapours rise 
‘eating directly into the fractionating tower where they pass in a baffled path alter- 
ad less nately outwardly and inwardly, under and over the ribbed revolving discs. 
vessel Thus the heavier vapours are centrifuged toward the walls, where they 
condense and run down over the drip rings and discs counter-current to the 
ondly, rising vapours. If desired, suitable drip rings may have an annular trough 
flowed from which reflux is withdrawn. Reflux reaching the bottom of the fraction- 
units, ator is trapped and returned to the bottom of the still for re-cycling. Vapours 
rolume reaching the vapour dome have been stratified into the desired light com- 
n each ponents, which are withdrawn and condensed, and much lighter uncon- 
densable gases and water vapour which collect near the shaft and are separ- 
1000 ately withdrawn. A portion of the condensate may be pumped back on to 
per hr. the top disc as reflux. 
| three When the still is used for cracking oils, a gas whose molecule is rich in 
rosene hydrogen atoms, such as CH,, may be introduced advantageously down the 
rosene hollow shaft and through perforations into the lower part of the still. Such 
[. A. a gas is claimed to combine with nascent unsaturated cracked molecules, 
A forming completely saturated compounds, thereby improving the stability 
PPL, Bf and yield of the product. 
- The stills may be used jointly or individually for vacuum or steam dis- 
ecially tillation of lubricating oils, or for dehydrating oil-water emulsions. L.H. A. 
* he 65. Denyprator. V. L. Gibson. U.S.P. 1,727,504, Sept. 10, 1929. 
Appl., Feb. 16, 1927, 
mbers. Emulsions are caused to flow slowly over riffles. The lower portions of 
t heat, 9 these are fitted with automatic float valves which allow any water which has 
tubes, separated to be continuously removed. The riffles are arranged in a tower 
apidly. and can be heated by steam if desired. After passing over the riffles, the 
hrough oil is cooled by flowing through tubes arranged in a tower up which a current 
, after B of cool air is passing. T. A. 8. 
ank of 
being 66. Mrxuve Apparatus ror Ow Rerininc. C. Leaver. U.S.P. 1,733,545. 
eS Oct. 29, 1929. Appl., Oct. 21, 1926. 
nm 
= The apparatus is designed in particular for the treating of oil with sulphuric 
rate of § aid. It comprises a vertical elongated conduit within which are 
 F. a plurality of longitudinally aligned short tube sections, the ends of which 
toy sealed by caps which abut together. Annular rings machined to fit 
a tightly in the conduit are fixed around the middle of each section. Above 
ov. 3 and below this collar each section is provided with numerous perforations. 
Oil, and for example, partly spent acid are fed into the top of the mixer, 
rer, the § are made to pass alternately inwardly and outwardly through the perfora- 


tions of each tube, and are thoroughly mixed by the turbulence. The mixture 
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may be passed to a settling tank, the effluent oil may be counter-current 
treated with fresh acid, and the resultant sludge may be used in the mixer, 
The oil is then water washed and finished as desired. L. H. A. 


67. ReocutaTion oF Rerivux IN FRAcTIONATING Towers, 
H. M. Noel, assr. to Standard Oil Development Co. U.S.P. 1,735,470, 
ov. 12, 1929. Appl., Sept. 21, 1925. 

By means of this invention, any desired vapour temperature may be auto. 
matically maintained at the head of any type of fractionating column. Over. 
head vapours are partially condensed either in the head of the column or in 
an external condenser, the charging stock being used as cooling medium, 
The reflux is trapped and led into a two-way seal. The lower arm returns 
reflux on to the top plate of the column via an automatic regulating valve 
by means of a temperature responsive element situated in the vapour stream 
either before or after the partial condenser. The upper arm serves as an 
overflow for excess reflux. If the vapour temperature tends to rise, the 
regulating valve will tend to return more reflux to the column and vice versa. 

It is claimed that a constant vapour temperature may be maintained in 
spite of fluctuations in the firing of the still, in the rate of feed of charge 
through the partial condenser to the still, or in the supply of steam (if any) 
to the still. Vapours leaving the partial condenser are led to a final condenser, 
or if desired the partial condenser itself may be replaced by a total condenser, 

L. H. A. 
68. Apparatus ror Rerininc Crupe Perroteum. F. G. Ring and P. G. 
Paris. U.S.P. 1,734,880. Nov. 5, 1929. Appl., Aug. 27, 1924. 

The invention comprises an evaporating tower for removing the more 
volatile constituents and water from pre-heated crude oil. Hot oil is supplied 
to a distributor in a vertical cylindrical tower; unvaporized oil flows 
downwards in a zigzag stream over horizontal rectangular trays arranged 
one below another in a staggered manner. Exhaust steam admitted in the 
base of the tower aids the removal of vapours from the ofl on the trays. 
Above the distributor, a series of perforated circular baffle plates are provided, 
the top plate being surmounted by porous tile packing, for the purpose of 
scrubbing the vapours free from liquid. Vapours pass overhead to a condenser 
while unvapourized oil is withdrawn from the base of the tower, after which 
it may be distilled in the customary manner, the heat of the vapours and of 
the residuum being utilised for pre-heating the crude supplied to the 
evaporator. L. H. A. 
69. Oms sy Means or a Mertat Batu. Seelig. E.P. 

295,935, Nov. 7, 1929. Appl., Aug. 18, 1928. 

In the known methods of distilling oils by the aid of a metal bath, the pre- 
heated oil is passed into the reaction vessel filled with molten metal. The 
oil rises to the surface and comes into contact with the hot walls of the 
chamber with the result that coke is formed. In the present process the 
metal bath consists of an outer cylinder to which direct heat is applied and 
contains the molten metal. An inner cylinder dips into the metal, forming 
an air space between it and the outer wall. The oil passes up the inner 
cylinder, being protected from the hot outer wall by the air space between the 
tube and the casing. R. P. 
70. Treattinc Hyprocarsons. Trent Process Corpn. E.P. 292,535, 

Nov. 18, 1929. Appl., June 16, 1928. 


Hydrocarbon oil and water are passed in admixture through tubes having 
linings of porcelain or other porous material more easily wetted by water than 
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oil, the linings, on account of their low conduction, being as thin as is allow- 
able with the necessary. mechanical strength. It is claimed that in stills or 


A, cracking tubes, the oil which is necessarily heated through a thin water cushion 
_ is much less susceptible to complete carbonization or coking. A. R. 8. 
5,470, 
™ See also Abstracts Nos. 2, 3, 16, 31, 34, 50, 72, 86 and 94. 
auto- 
Over. 
or in 
Jium. Engineering. 
turns 
valve 71. Tue Tuermopynamics or Heat Transrerence. A. A. Herzfeld. 
ream Automobile Engineer, 1929, 19, 374, 441. 
aS an The “border gas layer” theory of Prandtl and von Karman has been 
» the developed by the author for the purpose of evaluating the heat transference 
versa. during the operation of internal combustion engines. The layer is due to the 
ed in friction of the gas flow on the cylinder walls, the flow velocity being an 
harge inverse function of the distance from the walls. In turbulent gas flow, such 
any) as obtains in an engine cylinder, the heat transfer is not by direct conduction, 
onser, but by transport, due to irregular eddies in the border layer. The formule 
Pnser, based on this theory are strictly applicable only to O.H.V. engines with a 
A. cylindrical combustion space, the height of which is equal to its diameter. 
P. G. In this type, the maximum gas flow is considered to occur at the piston face 
and to be equal to the piston speed. Certain assumptions, involving extra 
=a terms, allow of application also to L-head side-valve engines. It is claimed 
wlied that much information useful to engine designers can be obtained by means 
of the formule. For instance the position of areas of maximum heat 
nged transference and prevailing temperatures can be deduced in this manner. 
G. B. M. 
rays. 72. “Creep Aurers Tecunique tn Desion or Larce TANKS. 
La J. K. Wood. Chem. and Met. Eng., 1929, 36, 610-613. 
vedios Most tanks are cylindrical with heads joined to body by comparatively 
which small radii, where large stresses, as great as the circumferential stress, may 
ad of be induced. Normally the stress in the ends is much less than the circum- 
. the ferential stress in the body. Properly designed heads should be elliptical, 
A. then the material can be of uniform thickness throughout. The criterion 
for determining actual stress is the formula giving circumferential stress in 
EP. the cylinder. 
Joints in tanks are riveted, hammer or forge welded, or fusion welded. 
) pre- Riveting is inadequate at high temperatures, fusion welding is comparatively 
The new, whilst hammer or forge welding is an old and perfected art. The 
f the efficiency of forge welded joints, although sometimes stronger than the 
3 the unwelded material, is taken usually at 90 per cent. 
L and The formula for circumferential stress is :— 
PD 
inner 
n the 2t 
P. Su = circumferential stress (lbs./sq. ins.). 
P = internal pressure (lbs./sq. ins.). 
535, = internal diameter (inches). 
= thickness of tank (inches). 
bving Se mast be leas them the anfo working (Sw) for enfaty, and equal to 
than § it for economy of construction. 
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ormula :— 


Sw 
100f 


T.S. = ultimate tensile stress (Ibs./sq. ins.). 
e = welding efficiency, usually 90 per cent. 
f = factor of safety, usually 5. 


Independent practice uses :— 
Sw M. 
M_ = yield point or proportional limit (Ibs./sq. ins.). 
f 


ll 


= welding efficiency, 90 per cent. 
factor of safety, 2-5. 


Sw C.L. 

C.L. = “Creep Limit,” (Ibs./sq. ins.). 
e = welding efficiency, 90 per cent. 
f = factor of safety, 1-5. 


Comparison of the safe working stress for specimens of firebox steel and 
vanadium steel determined by each of*these formule, show that values are 
not equal by different methods. This is due to inaccuracy in determination 
of the basic physical property used in the formula. 

In the first formula, tensile stress is determined under conditions unlike 
service conditions, and the factor of safety of 5 is based on long precedent, 
in which maximum temperature was 500° F. and not 932° F., which is now 
characteristic. 

The second method, yield point, is better, since yield points are warnings 
of rupture, especially at high temperatures. 

The third, proportional limit, is safer than either of the above, but is often 
uneconomical. It is inaccurate and impracticable to measure proportional 
limit at high temperatures, and so far little research has been done. 

“Creep ” effects became evident in firebox steel at stresses just above the 
proportional limit at high temperatures. With vanadium steel, they may 
not appear for stresses considerably above the proportional limit. Hence 
proportional limit is unsuitable as a basic physical property to avoid “ creep” 
in the metal of the tank. 

At room temperatures steel will not “ creep,”’ unless stress is almost equal 
to the yield point, but at higher temperatures, particularly as high as 
932° F., “ creep" takes place for stresses far below yield point, but above 
the proportional limit. 

The “Creep Limit” is that maximum stress, which if sustained for 
1000 hours at a given temperature, will cause no appreciable “ creep.” 

As “ creep" at sustained stress will lead to yield point proportions, “‘ creep 
limit” should be the criterion for determining the safe working stress, and 
the factor of safety can be reduced to 1-5. 

Laboratory tests of ‘‘ creep limit" being so simple and rigid, give very 
consistent and accurate results. 
73. IMPROVING THE oF O11 or Gas ENGINES BY AIR SCAVENGING. 

F. Menkl and R. Wannenmacher. E.P. 296,052. Nov. 4, 1929. 
Appl. Aug. 3, 1928. 

The essential feature of this patent is the location of a single cylinder oil- 

or gas-engine between two piston air compressers of different diameters. 


The 
q the cr 
engine 
q and tl 

‘ rotary 

furthe: 
air or 
4. G 
R 
19 
Sines 

auto-ig 

normal 
be obte 
its acti 
of rise 
investis 

the ad 

althoug 

the ign 

The | 

Chem., 

fuels in 

such as 
Four c 
n-octan 
and last 

toluene. 

9 Each 

made w 
were of 
7 4 to an a 
charged 
“4 retical 1 

ducts. 

was the 
initial t 
differed 
the num 

with the 

precauti 

measuril 
paper or 

The 
(1) The 
but diffe 
ignition. 


ABSTRACTS. 3la 


The three crank chambers are separated by partitions and air, compressed in 
the crank-chambers of the compressors, is forced through valves into the 
engine crank casing. These valves form the suction valves of the engine 
and the air so compressed gives very efficient scavenging. By means of a 
rotary slide, the compressors can be connected either in series or parallel. A 
further arrangement enables the same engine-set to deliver either compressed 
air or a mixture of air and exhaust gases with or without steam. G. B. M. 


See also Abstracts Nos. 18, 97, 98 and 99. 


Antidetonation. 


74. Gasgous Exprosions: Errect or Terrartayt Leap on Rate oF 
Rise or Pressure. M. 8. Carr and G. G. Brown. Ind. Eng. Chem., 
1929, 21, 1071. 


Since the knocking tendency of a motor appears to be dependent on its 
auto-ignition temperature and on the rate of pressure rise accompanying 
normal combustion, the authors considered that useful information might 
be obtained regarding the anti-knock effect of lead tetraethyl by investigating 
its action, in various concentrations, on the ignition temperatures and rates 
of rise of pressure of different explosive mixtures. A summary of previous 
investigations is given. It is pointed out that the general finding is that 
the addition of lead to a pro-knock raises the auto-ignition temperature, 
although with strictly non-knocking substances such as benzene and alcohol, 
the ignition temperature is reduced. 

The apparatus used for the authors’ tests was described in Ind. and Eng. 
Chem., 1927, 19, 280. A syringe type of pipette was used to introduce the 
fuels into the bomb and proved very satisfactory even for very volatile fuels 
such as ether. The pressure indicator was calibrated to 1000 lb. per sq.in. 
Four classes of fuels were examined: (1) Paraffins, including n-heptane, 
n-octane, and isooctane. These were fractionated before use and the first 
and last cuts of 25 per cent. discarded. (2) Aromatics, including benzene and 
toluene. (3) Alcohols, including methanol and ethyl alcohol. (4) Ether. 

Each fuel was tested in the pure condition, and then further tests were 
made with 0-1, 0-2, 0-5 and 1-0 c.c. per cent. by volume, Explosive mixtures 
were of two types, a slow burning mixture charged to the bomb with oxygen 
to an absolute pressure of 1050 mm. at 25° C. and a fast burning mixture 
charged to 1400 mm. at 25°C. The fuel used was calculated to give a theo- 
retical mixture and the accuracy was checked by analysis of the burnt pro- 
ducts. The fuel was charged with the bomb filled with nitrogen at atmo- 
spheric pressure, and after charging, the oxygen was added. The pressure 
was then raised to 56 1b. per sq. in. with further nitrogen at 25°C. The 
initial temperature of the combustion was 140°C. The initial pressure 
differed with the different classes of fuels, but the variation was in accord with 
the number of molecules of the fuel necessary to give the theoretical mixture 
with the absolute amount of oxygen used. A description is given of the 
precautions taken to eliminate errors due to the timing mechanism for 
measuring the rate of pressure rise and to shrinkage of the photographic 
paper on which the record was taken. 

The following conclusions are reached from the experimental data :— 
(1) The effect of adding lead tetraethyl is independent of the type of fuel, 
but differs in degree depending on the type or rate of combustion following 

ignition. (2) For mixtures which give a maximum rate of pressure rise 
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below a critical rate of about 90,000 Ib. per sq. in. per sec., the effect of small 
additions of lead is to decrease the maximum rate of rise. Greater additions 
tend to increase the maximum rate of pressure rise, and in some cases to 
values above those for the untreated fuel. (3) For mixtures giving a maximum 
rate of pressure rise above the critical, the effect of tetraethy! lead is to increase 
the maximum rate of pressure rise over the concentrations tested and with 
the fuels used. (4) When the rates of pressure rise are taken from the same 
curves, above and below the critical rate, the effect of the lead on each side 
of the critical rate is consistent with its effect on the maximum rates which 
are above or below the critical point. (5) The effect of tetraethyl lead on 
the rate of pressure rise is dependent on the normal rate of rise of pressure 
of the fuel mixture, and is qualitatively independent of the chemical composi. 
tion of the fuel. 

A theoretical discussion of the mechanism by which tetraethyl lead influ. 
ences combustion is given, and it is shown that the effect is due to the presence 
of decomposition products, which in turn depend on the relative rate of 
reaction and release of energy of the mixture. If the proportion of tetraethy! 
lead is small in slow burning mixtures, the material decomposed ahead of the 
flame is sufficient to reduce the velocity of flame travel and rate of rise of 
pressure. If the proportion is much larger, the net amount of undecomposed 
or intermediate products may be sufficient to neutralise the effect of the 
complete decomposition products. 

The article is accompanied by several tables of results and a full series of 
curves showing the effects on each fuel, 


bibliography. 


75. Tue Errect or Various SuBSTANCES ON THE SPONTANEOUS IGNITION 


TeMPERATURES OF Liquip Fuets. A. Grebel. Chim. et Ind., 1929, 22, 
473. 


It is well known that the classification of internal-combustion engine fuels 
in descending order of spontaneous ignition temperatures closely corresponds 
to their descending order of “‘ engine test” as measured in a variable com- 
pression engine. 

The effect of dopes on spontaneous ignition temperature has so far been 
examined only in small concentrations of the dopes. This paper describes 
experiments in which the effect was in\ estigated on the spontaneous ignition 
temperature of a petrol, of the addition of various substances in amounts 
from 0-100 per cent. 

The terms anti- and pro- knock, for the purposes of this paper, are used to 
describe substances which, in small amount, greatly raised or lowered the 
spontaneous ignition temperature of the petrol. Detonating substances are 
those which themselves possess ow spontaneous ignition temperatures and 
non-detonating substances possess high spontaneous ignition temperatures 
compared with the petrol examined. 

The apparatus used was that of Moore as modified by Messrs. Krupp. In 
most cases the atmosphere was pure oxygen and the pressure atmospheric. 
The results were expressed as curves showing the effect of increasing amounts 
of the added compounds on the spontaneous ignition temperature of the 
petrol. These compounds included kerosine, gas oil, benzene, water, acetal- 
dehyde, “ motyl,”’ “‘ ethyl” and others. 

One of the most interesting results was that the effect of minute amounts 
of the added substances was occasionally reversed in greater concentrations. 
Examples of this were ethyl fluid and motyl whose behaviour in small doses 
classified them as “ anti-knocks,”’ but which, when pure or in large concentra- 
tions, formed “ detonating” blends. Nitro-benzene in small concentrations 
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gave a “ detonating ” fuel, but when in concentrations of 95 per cent. and 
above, was non-detonating.” 
Acetaldehyde was the most marked “ pro-knock"’ examined, whilst a 


re jubricating oil in small concentrations lowered the spontaneous ignition 
cream temperature to nearly the same extent as did ethyl ether in similar 
i with strengths. G. B. M. 


See also Abstracts Nos. 23, 25 and 52. 


Road Construction. 


76. PAVEMENTS IN CHARLESTON, SouTH CAROLINA, WITH SPECIAL REFER - 
ENCE TO Brack Base anp Track Pavinc. J. V. Dingle. 8th Ann. 
Asphalt Paving Conf., October-November, 1929. 


A history of the development of roads and streets in Charleston is given, 
and the difficulties met with in the construction of a river front drive are 
described. Owing to water-logging of the sub-grade with each high tide, the 
use of a rigid concrete road foundation was found to be objectionable. There 
was always a tendency to settlement and formation of a cavity with con- 
sequent collapse under unduly heavy loads. The use of a flexible base 
consisting of a 12in. bed of cinder rolled with a 10-ton roller was found to 
eliminate this difficulty. _The cinder sub-grade was covered with a 4-in. 


6 concrete base and a wearing surface applied to the latter consisting of 1} in. 
— sheet asphalt. In order to preserve the roads, a regulation has been made 
9, 29, to the effect that all work requiring excavation (public services such as water, 
, gas, etc.) must be undertaken within a certain period and completed by a 
definite date, after which the road is to be paved and must not be disturbed. 
> fuels Bi The destruction of asphalt pavement by the vibration of street railway 
traffic is now obviated by the use of a “ cushion "’ of vitrified brick adjoining 
)com- @ the rails. On a recent construction involving sheet asphalt pavement, drain 
construction and double track rail renewal, a special type of reinforcing 
‘been ff was adopted. This consisted of a tie system of old steel rails electrically 
cribes # welded to the track rails encased in concrete and providing a base for the 
nition pavement. W. H. T. 
ounts 
17. Roap Tar. H.C. Head. Roads and Road Constr., 1929, 7, 475. 
sed to The article starts with a brief history of the use of tar as a road material. 
cd the Road tar can be prepared suitable for use with any class of road stone. 
es are @ For tarmacadam, almost any road stone may be used successfully, but 
s and § pranites of smoother laminar fracture like flint need special tar. Practical 
atures Bf experiments have shown that if the stone is proportioned to obtain the 
minimum quantity of voids and tar of high viscosity is used, the resulting 
p- In tarmacadam will present a very superior surface. Hard stone such as 
heric. § granite is very suitable for the hot mix process. The mixing should be carried 
ad out between 180° and 220° F. W. L. 
cetal. § 78. Retrreap Construction tn A. H. Hinkle. Eighth Annual 
Paving Conf., October-November, 1929. 
jounts The “Bituminous Retread Top” with which this paper is primarily con- 
tions. B cerned, consists of a mixture of bituminous material and crushed stone, slag, 
doses or gravel (1} in.-2}in. or }in.—l}in.). This is made by several applications 
mtré- § of the bituminous material to a layer of the aggregate spread on the old road. 
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The mixture is kept smooth and uniform by the use of a grader until! the 
bituminous material hardens sufficiently to compact under a roller. The 
surface voids which cannot be closed by rolling are filled with } in. aggregate, 
just preceding the third application of bituminous material. 

The most common bituminous materials used are (1) Liquid Asphalt C.B.— 
specific viscosity 150-200 at 122°F.; (2) Liquid Asphalt A.C.—viscosity 
50-100 at 122° C. for cold weather ; (3) Tar T.M.—viscosity 30-60 at 104° F, 
The building on the surface of a thick mat of fine aggregate rich in bitumen 
should be avoided owing to tendencies to “ waving" of the surface. 

W.#H.T. 


79. Tue AspHattic TREATMENT oF Roap SurFraces In Fresno 
County, Catrrornia. C. P. Jensen. Eighth Annual Asphalt Paving 
Conf., October and November, 1929. 


The development of “ oiled road surfaces " in Fresno County is the result 
of 25 years of effort and experience. Owing to the wide variety of soils, 
oiling operations must be adapted to each soil condition. Some of the alkali 
soils dealt with are such that even heavily reinforced concrete road surfaces 
are not immune from the destructive effects. The oil used is a refinery 
residue containing 65-73 per cent. of asphalt and is heated to 200° F. before 
application, the cost of oil plus freight being 1 dollar per barrel (42 gals.). 
After a road has been brought to the desired grade and cross section, oil is 
spread over the surface (}? gal. per sq. yd.) and then covered with earth 
previously bladed to the edges. When traffic begins to break through the 
first application, the surface is scarified to a depth of 2-3 inches and a second 
treatment given similar to the first. It has been found with oiled earth surfaces 
that solidification is effected better by normal traffic than by roller. Oil is 
applied from 1200 gallon tank wagons through perforated distributor pipes 
covering 10 feet of roadway. The total cost of preparation of a 10 foot 
surface (excluding foundation) and four applications of oil is 528 dollars 
per mile. For maintenance, the subsequent treatment depends on the degree 
of wear. Where only slight treatment is required, the surface is lightly 


bladed and scarified, but where resiliency has been lost, a fresh oiling 
(4-3 gal. per sq. yd.) is applied to the previously scarified (lin.) surface, 


scarification to 200 dollars for pulverisation and rebuilding. WwW. 


80. GoverRNMENT TO Stupy Uses or AspHALT In HiGuway IMPROVEMENT. 
C. E. Kern. Oil & Gas J., 1929, 28 (26), 154. 


A detailed study has been made of low cost methods of oil treating grav 


use of other costly hard surfacing. Studies have been made of surfaci 
treatments of sand-clay and topsoil, of oil treatments of clay roads and 
the retreated method used in various localities. Data gathered are bei 
analysed and reports will be published shortly. W. L. 


81. ror Hor-Mixep Pavement IN CALIFORN 
C. 8. Pope. Eighth Annual Asphalt Paving Conf., October 
November, 1929. 

The paper deals with the use of machines for spreading, raking and finishi 

hot asphaltic mixtures for street paving. It describes the improvements i 
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structure and the more economical construction introduced by machine 
finish. The Tequirements necessitating machine finishing were (a) a surface 
comparable in smoothness to a concrete pavement ; (6) a non-skid surface 
in all weathers ; (c) long life and freedom from waviness. Two types of 
ader boxes are in use, one equipped with skids and the other with rollers, 
and both are equipped with gates extending the full width of the back to 
permit spreading the mixture to the proper thickness. The two types of 
finishing machines described will rake, spread and finish asphalt concrete, 
the adjustable rakes being of the pendulum and sliding type. The paving 
mixture is introduced into the machines at about 280° F. and is spread to a 
thickness 2 inches greater than the required surface. When laying on old 
concrete, a base coat of emulsified asphalt is first applied. Rolling is begun 
with 10-ton rollers, directly the machines have spread a sufficient amount of 
material. For final smoothing, 6—8-ton tandem rollers are used, after the 
application of a scatter coating of } in. to } in. stone chips. After final laying, 
a record of roughness is obtained by means of a vialog attached to an auto- 
mobile travelling at 20 miles per hour. It is shown that the introduction of 
machines has reduced the cost of laying, per ton, to two-thirds of that charged 
in 1924. Whereas 300 tons per day can be laid by a good hand crew, 600 tons 
der day is not unusual for machine spreading. W. mi. x. 


82. Surrace Treatep Sanp-CLtay Roaps IN GEORGIA AND FLorRipa. 
B. P. MeWhorler. Eighth Annual Asphalt Paving Conf., October and 
November, 1929. 

Funds are not available to surface all the improved roads with concrete 
or standard asphalt pavements, and therefore surface treating of sand-clay 
roads has been resorted to. Care should be exercised in the construction of 
sand-clay bases in order to obtain high stability and inertness to water. 
A suitable clay should contain 5-15 per cent. silt, 65-80 per cent. sand, an 
10-18 per cent. clay, while the addition of coarse material (above 10 mesh) 
increases the stability until the full type of gravel slab is reached. Since the 
introduction of cut back asphalts, satisfactory prime coats have been developed, 
the amount and viscosity of the bitumen depending on the density of the 
base and the character of clay used as a binder. Line rock bases absorb 
1/5-1/4 gal per sq. yd. of an 8-13 viscosity bitumen, and clay-gravel bases 
take 3/10—-7/20 gal. per sq. yd. of a 13-18 viscosity bitumen. Sand-clay bases 
take the same amount of 13-18 or 18-25 viscosity material, depending on 
porosity, while iron oxide silica soils take 2/5 gal. per sq. yd. of an 18-25 
viscosity bitumen, the average penetration being 3/4in. The prime coat 
should be free of traffic for 1-2 days, and only a small amount of “ blotter ”’ 
should be added, as it may absorb the bitumen and form a mat with no 
adherence to the base. After 30 days’ use, the seal coat of 180-200 penetration 
asphalt is applied hot to the extent of 2/5-1/2 gal. per sq. yd. The stone or 
slag cover material is spread while the asphalt is still hot, and rolled with a 
7-ton roller. 

The specification of the seal coat asphalt is as follows :— 

No foaming when heated to 248° FF. .. 


Specific gravity at 77° F. oe ee es ++ not less than 1-000 
Flash-point oe ee »  400°F, 
Softening point (R. & 90° F. 
Penetration at 77° F.—100 gms. 5 secs. “ -- 180-230 
Loss on heating at 325° F. for 5 hours . - -+ not over 150% 
Penetration of residue .. oe ee -. not less than 150 
Solubility to CS, * ” 99-5% 
W. H. T. 
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83. Roap Researcu. P. E. Spielmann. Roads and Road Constr., 1929, 
7, 461. 

This paper examines the general position of the scientific side of road. 
making. The first section is an argument showing the need for careful scientific 
research. 

Stability and length of life are the two basic requirements of any bitumastic 
road surface and of the factors controlling these very little is known. The 
author then recounts how the problems are being attacked abroad and finally 
briefly outlines a scheme for the establishment of a national road laboratory 
to undertake the necessary scientific research. W.L. 


84. Brrumrvovus Surracine on Low Tyre GRAVEL or Trarric Bounp 
Roaps. J. 8. Watkins. Eighth Annual Asphalt Paving Conf., October 
and November, 1929. 


The history of the development of bituminous surfacing of Kentucky roads 
is given in the first part of the paper. The treatment given consists of a 
thorough cleaning of the road surface, followed by a prime coat of bitumen 
at } gallon per square yard. Limestone covering material is then added to 
the extent of 100 lbs. per square yard immediately followed by bitumen 
at } gallon per square yard. The limestone and bitumen is mixed on the road 
surface by road graders, after which it is levelled and additional bitumen 
added until the relative proportions are 10 lbs. of limestone to 1/10 gallon 
of bitumen. The surface is finally rolled with three-wheel 10-ton rollers, and 
given a seal application of limestone chips. 

The following is the specification of the bituminous material used :— 


Sp. Gr. at 15° C. -+ not less than 0-93 
Loss of heating at 163° ©. for 5 hours «+ 15-25% 

Sp. gr. of distillate 25°C.-170°C. .. 0-70-0-80 

Sp. viscosity at 40° c.. ee ee ee «+ 125-175 

Penetration of residue . ee ee -. 30-90 

Ductility of residue .. oe ee +. over 100 cms. 
Solubility in naphtha . ee not more than 85% 


See also Abstracts Nos. 42, 43, 46, 50 and 51. 


Cracking. 


85. Crackine or Tans From Cannet Coat. J. C. Morrell and W. F. 
Faragher. Ind. and Eng. Chem., 1929, 21, 1084. 


Cannel coal is of importance because it yields on distillation a larger quantity 
of oil than bituminous coal, lignite or shale. Moreover, the yield of ammonia 
is higher whilst the phenols are comparatively low. The tar from cannel 
coal is more like petroleum in composition than high or low temperature 
coal tars. The tar used in the present investigation was derived from Kentucky 
cannel coal and had a sp. gr. of 0-9037. It contained 4-5 per cent. boiling 
below 210° C., 8-5 per cent. below 225°C., and 0-55 per cent. of sulphur. 
The equipment used for cracking consisted of a cylindrical still (8 in. x 32 in.) 
with dephlegmator, condenser, and receiver, all operated under pressure. 
The tar was cracked at 125 lbs. pressure producing 76-8 per cent. pressure 
distillate and 23-2 per cent. of gas and coke. The pressure distillate contained 
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14 per cent. tar acids which were extracted with caustic alkali before distilla- 
tion through a Hempel column. The acid-free pressure distillate yielded 
63-8 per cent. of spirit boiling below 225°C. The bottoms had an initial 
boiling point of 233° C. and end-point of 381° C 


The yields of products were :— 


Tar acids (alkali soluble) .. - -- 10-8 per cent. 
Motor spirit (to 225° C. ee 421 
P.D. bottoms. . ‘ 226 
Coke gas and loss oe 24-5 ee 


Refining of the spirit causes a farther si - about 3 per cent., so that the 
final yield of motor spirit would be 39 per cent. 

Recycling of the P.D. bottoms would increase the yield of spirit to approxi- 
mately 49 per cent. The treatment of the pressure distillate consisted of 
washing with 5 per cent. of 30° sod. bicarb., water washing and washing with 
10 per cent. solution of H,SO,, then agitation with 1 lb. 66° Bé. H,SO, per 
barrel, to dry the oil, followed by 7 lbs. acid as the main treatment. After 
settling and removal of sludge,’the oil was well washed with water neutralized 
with sodium plumbite, and redistilled with steam in the presence of | lb. of 
Fuller's earth per barrel of distillate. 

This treatment produced water white, sweet, non-corrosive, and stable 
spirit with a sulphur content of 0-13 per cent. 

Four samples tested in a Delco engine gave the following benzene 
equivalents :— 

Per cent. benzene in 


End-point. straight-run gasoline. 
160° oe ee ee =43 
177° C. oe +. =38 
199° C ° ° ° =30 
° =10 R. P. 


86. Cause or Corrosion in Cracktna Prants. E. Retailliau and F. R. 
Lang. Oil and Gas J., 1929, 28 (29), 120, 157-162. 

An account is given of laboratory experiments to determine the action of 
various compounds on strips of wrought iron and steel at temperatures 
comparable with those obtaining in cracking units. In the first series the 
strips of metal were treated for 24 hours at about 900° F. in silica tubes 
with (a) sulphuretted hydrogen, (6) hydrochloric acid gas, and (c) sulphur 
dioxide at atmospheric pressure, fresh gas being introduced when necessary. 

Heavy corrosion of both metals took place with sulphuretted hydrogen 
and the sulphur dioxide, deposits of free’ sulphur being formed on the cool 
ends of the tubes. With hydrochloric acid only a slight attack had taken 


place. 

In the second series, sulphur, naphthenic acid, sodium chloride and hydrated 
magnesium chloride were used. 

On heating with sulphur in a closed tube, after evacuation of air, the strips 
suffered very severe corrosion and scaling, more so than with any other of the 
substances used. 

With naphthenic acids no attack was noticeable, although these suffered 
some decomposition. 

Sodium chloride, after 24 hours at 900° F., showed no corrosive action 
on the strips. Magnesium chloride dissociated under the above conditions 
with the formation of hydrochloric acid, but the resulting corrosion was 
extremely small. 
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The third series of experiments employed ethyl and butyl disulphides, 
anhydrous magnesium chloride and magnesium oxychloride. 

The organic disulphides, on heating to 900° F. in closed evacuated tubes, 
were almost completely decomposed, the sulphur they contained being nearly 
quantitatively recoverable as iron sulphide. 

The anhydrous magnesium chloride suffered slight decomposition with 
consequent slight corrosion of the metal strips, but the oxychloride produced 
no corrosion whatever. 

The question of corrosion of the different parts of a cracking plant is dis- 
cussed in detail and stress is laid on the opportunity for corrosion during the 
cooling of the plant by steam injection. Analyses of samples of scale are given, 
the results being summarised as follows : 

During cracking, some sulphur compounds decompose with liberation of 
sulphur. At cracking temperatures free sulphur has more corrosive action 
than any of the other compounds tested. During the steaming of the plant 
sulphuretted hydrogen and sulphur dioxide are formed but no hydrochloric 
acid, as no hydrolisable chlorides are present. 

The conclusions drawn are :— 

1. In cracking plants using a sulphur bearing charging stock it seems that 
corrosion is mainly due to the action of elemental sulphur during the period 
of cracking with additional corrosion by sulphuretted hydrogen and sulphur 
dioxide during the steaming when shutting down. 

2. The mechanism of corrosion appears to be the decomposition of organic 
sulphur compounds with liberation of sulphuretted hydrogen, which, in turn, 
is decomposed at the working temperatures with formation of free sulphur. 
This sulphur directly attacks the metal. H. B. T. 


87. Inritvence or Hicn Pressure Crackine. A. N. Sachanen and M. D. 


Tilicheyev. Oil and Gas J., 1929, 28 (28), 46, 111. 

A number of Russian oils were cracked under pressures varying from 
10 to 100 atms. and with definite time and temperature conditions, which 
were varied with each set of experiments in order to give different degrees 
of cracking. The cracked gasoline, kerosene and residue yields are tabulated 
together with the losses. With light cracking it was found that increase of 
pressure does not exercise any notable influence on the yields. With moderate 
cracking, giving about 20-25 per cent. of gasoline, increase of pressure from 
10 to 20 atms. decreases the yield of gasoline by approximately 4 per cent. 
Further increase up to 80 atms. brings about only a very slight further 
reduction. The cracked kerosene yield shows a slight fall from 21 per cent. 
at 10 atms. to 18 per cent. at 80 atms. 

With heavier cracking yielding about 30 per cent. of gasoline, increase of 
pressure from 10 to 100 atms. brings about a decrease in the amount of 
gasoline produced and a marked drop in the kerosene yield. 

When paraffin wax was cracked to produce about 40 per cent. of gasoline, 
increase of pressure to 30 atms. occasioned an increase of gasoline and a 
decrease of kerosene yield. Further increase to 100 atms. pressure 
the gasoline and increased the kerosene percentage. 

The decrease in the yield of cracked gasoline is attributed to two causes :— 

1. A further decomposition of cracked gasoline with partial conversion 
to gas. 

2. A polymerisation of some of the unsaturated hydrocarbons with com- 
pounds of higher boiling point. 

It was noted that with moderate cracking, increase of pressure considerably 
decreased the percentage of unsaturated hydrocarbons and the naphthene 
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content of the cracked gasoline was increased by 3-4 per cent. The increase 
of naphthene content at high pressure was still more marked in the case of 
the kerosene fraction. H. B. T. 


88. Tue Propuction or Hyprocarsons Coat, Tars, MINERAL 
Ons, etc. I. G. Farbenind A.-G. E.P. 296,431, Oct. 17, 1929. Appl., 
August 8, 1928. 

The raw materials are treated by destructive hydrogenation in several 
stages of diminishing pressure. The material is treated in the first stage 
at high pressure as a liquid, and in the last at a comparatively low pressure in 
the vapour phase. W. H. T. 


89. Conversion or Hyprocarsons. I. G. Farbenind. A.G. E.P. 296,700, 
Oct. 28, 1929. Appl., July 27, 1928. 

In the first stage, the initial materials, coal, tars, pitches, asphaltums, 
ete., are subjected to a continuous process of cracking, with or without 
hydrogen, for a short time so that carbonaceous deposits are formed without 
a large production of gas. In the second stage, the products after separation 
of the light fractions are hydrogenated in the presence of catalysts. 

This process enables a cracking plant to be combined with a plant for 
destructive hydrogenation for the cracking can be carried out in a continuous 
process since there is no necessity for avoiding carbon formation. The 
product to be treated may be pumped through the cracking coils at a velocity 
of such magnitude that the carbon does not settle but is carried into a 
vaporizing chamber where light oils are separated and the residue hydrogenated 
at elevated temperature and pressure in the presence of catalysts. The 
resulting products are separated from the ash and coke and may be subjected 
to further hydrogenation in the vapour phase in the presence of catalysts 
where they are almost completely converted into products of low boiling 
point. For example, an American crude oil of 0-94 specific gravity after pre- 
heating is passed at high velocity through cracking tubes at 450° to 500° C. 
and pressure of 30 to 50 atms. The pressure is released in a chamber to 
separate light products and the mixture deposited in the chamber is pumped 
to a high pressure vessel, without cooling, and is treated with hydrogen at 
480° C. and at a pressure of 200 atms. in the presence of a molybdenum and 
chromium catalyst. Spirit of a saturated character is deposited in the con- 
denser from the vapours, whilst the non-convertible residue is discharged 
from the chamber along with the ash, continuously or intermittently. This 
method of working has the advantage of avoiding the necessity of purifying 
the spirit from unsaturated compounds and of extensively eliminating sulphur 
and oxygen compounds, thus simplifying the refining process. R. P. 


9. ConveRSION oF HyprocarBons. J. Y. Johnson, from [. G. Farbenind. 
A.G. E.P. 320,421, Oct. 7, 1929. Appl., July 7, 1928. 

Mineral oils, coal tars, destructively hydrogenated coal products, etc., are 
converted into hydrocarbons of low b.p. range in good yield by subjecting 
them to the action of a catalyst at temperatures of 400-600° C., at atmos- 
pheric or, preferably, elevated pressures, with or without such gases as 
H,, N,, CO, or water vapour. The catalysts employed are organic amides 
or amines, with or without the addition of aldehydes or ketones, or metals, 
or metallic oxides or salts, or such salts as are capable of adding on aldehydes 
or ketones, or the addition products so formed. 

For example, a tar fraction boiling above 200°C. is treated at 600°C. 
with 2 per cent. by weight of formamide in a quartz column filled with pumice. 
Of the cracked products 31 per cent. by weight on the original boils below 
200° ©. 
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Mineral oil residue boiling above 240° C. is subjected to distillation with 
intensified dephlegmation in an enamelled retort at 400-480° C. with | per 
cent. of acetamide and | per cent. of hexamethylenetetramine. Forty-three 
per cent. by weight is obtained boiling below 200° C. 

Low temperature tar to which 3 per cent. of aniline has been added is 
allowed to drop at 550° C. on to copper-cobalt-oxide zeolite, which has been 
reduced at 350° C. in a current of hydrogen, and is contained in a special 
chromium-nickel steel column. Thirty per cent. by weight of material boiling 
below 200° C. is obtained. 


91. Crackine or Distitimsc Ors. H. Magnus. E.P. 307,511, Oct. 31, 
1929. Appl., March 9, 1929. 


In cracking processes it is important to avoid overheating and this cannot 
be prevented satisfactorily by controlling the furnace temperature. By 
means of regulating devices which control the supply of raw material to the 
cracking zone, or the passage of a cooling agent through this zone, over- 
stepping the pre-determined temperature may be prevented and the present 
invention relates to means of applying this method. The raw feed is preheated 
either by the waste flue gases or by circulating through the cracking chamber. 
The hot oil is stored in a receiver from which it is pumped either with or 
without fresh stock, the supply being regulated by a thermostat, placed in the 
cracking zone. This automatically controls the valves supplying hot and 
cold oil, so that the reaction vessel is maintained at a constant temperature. 

x. P. 


92. Crackine Stitt. G. L. Prichard and H. Henderson. U.S.P. 1,734,827, 
Nov. 5, 1929. Appl., March 4, 1922. 


This consists of a fire box connected to a heating chamber, a still comprising 
an upper drum connected by tubes to a lower drum, and suspended by supports 
in the heating chamber. The still is surrounded by fire-brick or the like and 
is suspended above the level of the fire box. W.S.C. 


93. Convertine Hyprocarpons Low Bortine Hypro- 
CARBONS. H. Terrisse and L. Dufour. E.P. 305,981, Oct. 31, 1929. 
Appl., Jan. 21, 1929. 


Gas oil, kerosene, shale or coal tar can be converted into motor spirit by 
heating them with ferrous chloride under a pressure of 70 to 600 Ibs/sq. in. 
in the presence of hydrogen, water gas or similar gases. The ferrous chloride 
acts as a catalyst and eliminates sulphur compounds by combining with these 
substances. It is therefore necessary to add sufficient ferrous chloride for 
both purposes. The duration of the reaction varies with the kind of oil used. 
As an example, | kilogram of kerosene containing | per cent. sulphur is heated 
in an autoclave with 100 grams ferrous chloride in the presence of water gas 
at a pressure of 150 lbs/sq. in. and to a temperature of 380° to 400°C. At 
310° C. the distillation starts. Gases are allowed to escape periodically and 
are replaced by fresh water gas. 

A product boiling between 35° and 270°C. is obtained varying from 60 
to 80 per cent. of the raw oil. On rectification, this distillate yields a clean 
benzine of normal colour and the residue above 200° C. can be returned for 
further treatment. R.P. 


See also Abstracts Nos. 7, 17, 21, 23, 26, 53, 54, 63 and 70. 
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Oilfield Technology. 


94. CORROSION IN THE AMERICAN INDustTRY. (Part 
G. Egloff. Petr. Times, 1929, 22, 1124. 

Pipelines are generally protected from corrosion by covering with paint, 
bituminous material or concrete. A paint covering costs 1-3 per cent., 
unwrapped coatings cost 5-9 per cent., and wrapped coatings cost 10-15 per 
cent. of the line cost. Paints having a coal tar base give the best service ; 
for example, a good paint is made from lime, coal tar, and tallow, resin and 
rubber dissolved in turpentine or naphtha. 

Bituminous coatings may be divided into three classes :— 

(a) Coatings whose base is asphalt or tar may be applied hot, or may be 
applied cold in a volatile solvent. In either case the finished coat is hard. 
The materials used include natural asphalts, petroleum asphalts, coal tar 
pitches, ete. Coatings must be moisture proof, and unaffected by salts, 
acids, or alkalies in the soil, and should not disintegrate with age, or be 
absorbed by the surrounding soil. The coating must not soften or become 
brittle, and should lend itself to rapid application. Usually a primer coat, 
preferably of the same nature as the final coat, is applied to the clean and 
dry pipe. Asphaltic material is then flowed on to the pipe, either before or 
after a layer of impregnated fabric, and a heavier final coating is then applied. 
Such a coating may be applied to partly corroded pipe, when its life may be 
increased from 5 to 12 years. Sometimes a strip of asphalt saturated felt is 
wrapped on after each coat. 

(b) Coatings based on an asphalt emulsion usually contain chromium 
salts, which are rust and corrosion inhibitors. The cold emulsion is brushed 
or sprayed on to the clean but not necessarily dry pipe. When the water 
evaporates, the asphalt particles coalesce. Such a coating is not usually 
wrapped. 

(c) A greasy or waxy coating of petrolatum or natural hydrocarbon wax 
containing a chromium salt may be applied over a special priming coat. 
A layer of asbestos fabric is next applied, followed by a layer of bacteria proof 
wax material. 

For testing the efficiency of various pipe coatings the “ graveyard” test 
is in general use. The “ graveyard” should represent the actual service 
conditions, but it must be borne in mind that destruction of coating and 
corrosion of bare piping are independent and apparently unrelated effects. 
In general, bituminous coatings will add from 50 to 100 per cent. to the life 
of the bare pipe. 

Under extremely corrosive conditions, it may be necessary to centre the 
pipe in a redwood box into which hot asphalt is poured. Concrete coatings 
are valuable under these conditions. The pipe and priming coat is dusted 
with dry sand and centred in a suitable metal form so that the concrete 
when filled in will nowhere be less than 2 ins. thick. If the form is removed, 
a coating of asphalt is applied to the concrete. Such a coating is desirable 
only on permanent lines, and is not proof against electrolysis, nor against 
some salts or alkalies. 

Special protective measures are necessary where electrolysis is likely, 
due to the pipe conducting stray earth currents. The usual practice is to 
insulate (by means of insulating flanges) the pipe section where current may 
enter. This section is then boxed, and pitch, or other non-conductor 
is poured in. 

In some soils, where bare pipe will last over 30 years, any protective coating 
is uneconomical. Since the relationship between a soil’s analysis and its 
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corrosive qualities is not yet understood, some companies lay pipe-lines bare 
and coat at a later date only those portions which show evidence of corrosion, 
L. H. A. 


A. B. Morris. Oil and 
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95. ConpEeNsaTION Errect in Gas-Om Ratio. 
Gas J., 1929, 28 (21), 101, 202 and 204. 


The article shows that in continuous or intermittent gas lift practice the 
apparent gas to oil ratio is calculated :— 


Wet trap gas minus dry input gas 
Volume of oil. 


for a given period, may be very misleading. A chart is given showing in 
per cent. the residual stripped gas remaining when the whole of the stable 
gasoline is removed from gases of widely varying gasoline content. If the 
gasoline content of the wet gas under the existing back pressure is known, 
the volume relationship between wet gas and residual stripped gas may be 
estimated. The ultimate volume of the stripped inlet gas after taking up 
gasoline may thus be estimated, so that the true formation gas yield is wet 
trap gas minus volume of input gas corrected to the volume which would 
result after absorbing the given quantity of gasoline. 

The effect of this correction is always to reduce the calculated gas to oil 
ratio, and the author estimates that in many cases the true ratio becomes 
negative, i.e., actual repressuring of the sand must be taking place, 
particularly with continuous gas lift as opposed to intermittent. L. H. A. 


96. Toxsrne Hicn Pressure Wetts. H. C. Otis. Petr. Eng., 1929, 1 (2), 
53, 55, 56, 61. 


By using equipment developed by the Southern State Co., it is now possible 
to tube economically large-volume high-pressure gas and oil wells. Used 
by experienced crews it is also possible to remove tubing and replace it by 
smaller tubing for conserving gas and to run in a liner without loss of pro- 
duction. 

The equipment uses either of two types of control heads, one equipped 
with rubber rings as a seal round the pipe, the other using steel rams, bored 
to encircle the pipe completely. The rams are faced with hydraulic or com- 
position packing. The rams are forced manually against the pipe, two heads 
being employed to prevent the well blowing off into the atmosphere while 
the pipe is lowered. The pipe cannot blow out for more than a length, as the 
rams are of smaller bore than the sockets joining the pipes. This type is 
slower than the first to operate as there are two rams to operate. 

By using two sets of snubbers, operations can be safely carried on quickly, 
even against high pressures. One set, fixed on to the framework over the 
well, automatically grips the pipe if it tends to move upwards. The travelling 
set of snubbers forces the pipe into the drilled hole. 

With pins working in specially shaped slots in a tube, the cast iron disc at 
the bottom of the tubing can be broken from beneath to open the tubing 
to the oil and gas. 

The method of tubing wells is given in detail using this equipment, and 
methods are outlined for tubing a well already producing, and for pulling 
tubing and drilling stems out of a well under pressure. 

Tubing a well immediately on completion gives minimum gas-oil ratio, 
and in a case quoted the ratio was reduced to nearly a third of the value before 


tubing. J.F. 
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97. Mopern Metrsops tn CONSTRUCTION, E. F. Schmidt, 
Petr. Eng., 1929, 1 (2), 34. 


Many new factors now enter into the building of large lines. The time spent 
on the preliminary survey has been shortened by aerial surveys of the proposed 
route. Pipe handling has also been expedited by the introduction of a gin 
truck. Steep inclines, mud and other obstacles are now overcome by the 
use of the caterpillar tractor. Ditching machines have been greatly improved 
and by the use of improved steels and alloys for wearing parts the shut down 
time has been greatly reduced, 

Considerable study has been devoted to blasting operations with a result 
that much time and expense can be saved. In gas welding, the pipe is lined 
up on skids, five or nine joints in a line, and tacked in line for the roll welders. 
The pipe is rolled and the welding is done practically on top of the pipe, 
until the entire girth weld is completed. In testing, the compressed air is 
drained from one section to the next until the pressure equalises, saving 
time and expense in running the compressors. The best and most economical 
fuel for fire bending has been found to be discarded automobile casing rings. 
They are wire inserted and consequently will remain on the skids until burnt 
out, giving a concentrated heat where desired. 

Pipe line protection is applied immediately after the roll weld tests in the 
case of cold applications and just before lowering in when a hot application 
is used. Back filling is done with a back filling drag line machine operated 
by two men. The bell-hole welds are left open for inspection when full line 
pressure test is made. W.L. 


98. Princieptes Invotvep Or Weis. F. 8S. Shaw. Petr. 
Eng., 1929 1 (2), 78, 80. 


Information obtained by the study of air-lift for wells can be applied to 
wells with natural flow. 

The main factors considered in flowing wells are :— 

. Submergence, or pressure at bottom of tubing or casing. 
Lift. 

. Diameter of tubing. 

- Quantity to be lifted. 

Pressure at discharge, or back pressure. 

. Temperature of liquid. 

. Viscosity of liquid. 

Other conditions being unchanged, the quantity of liquid lifted will vary 
directly as some function of submergence and diameter of tubing, and inversely 
as some function of lift, of discharge pressure, and of viscosity. 

In artificial gas-lift operations, the gas-oil ratio can be controlled by changing 
one or more of the following : submergence, lift, diameter of tubing, quantity 
lifted, temperature of oil and discharge pressure. 

Often the tubing of wells relieves pressure at the bottom of the well, and 


so increases production instead of restricting flow. J.F 
99. Gas WELL AND Main Live Drips. R. Witzel. Petr. Eng., 1929, 1 (2), 
48. 


The Witzel drip, designed for pressures up to 2000 lbs. per square inch, 
has all working parts enclosed. There are no small parts such as toggles 
or cams to get out of order and the discharge is operated by a bell float. 
The opening of the blow-off line being under a liquid seal, it will discharge 
against a large pressure, and need not be exactly vertical as the float is guided 
by a rod. 
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This drip improves on other more usual types and produces the ideal con. 
dition of continuous and unrestricted flow of gas. Gasoline and water do 
not condense in low parts of the main line, and dust or sand does not impede 
the working of the parts. The condensed liquid is removed by automatic 
process, and does not lay in contact with the flowing gas, as in more usual 
types of drip. J.F. 


See also Abstracts Nos. 65 and 101. 


Geology. 


100. anp How are New Ormriecps 1n U.S.S.R. To BE Founp ? 
By A. D. Archangelskij. Petroleum, 1929, 25, 37, 45. 

The Soviet Oil Industry Directorate is now making a systematic attempt 
to discover new oil fields. An unexpected strike of oil was made in 1928 in 
the Cusova mountains near Perm in a boring for potash salt. The oil occurs 
in a limestone probably of Upper Carboniferous age. The general conditions 
governing formation of oil are discussed. Research work has been done on 
present day Black Sea sediments which contain small drops of a transparent, 
yellow fatty substance and also white vaseline-like bodies, both of which 
are readily soluble in ether. The conclusion is that in the past oil was also 
formed under conditions of sedimentation where oxygen was lacking. The 
prospects of the Volga-Ural district are dealt with. Oil shows are known at 
different horizons from Devoniaa to Permian, and in the region between the 
Timan mountains in the north and Samara there should be suitable 
structural conditions, a gently folded foreland lying to the west of the Ural 
mountains proper. The headwaters of the Soka and Sheshma rivers north- 
east of Samara offer favourable conditions for Lower Carboniferous or 
Devonian. Further south in the Obshchi Syrt region there are a number 
of brachy-anticlines which may be connected with salt intrusions. 

South of the Obshchi Syrt is the deep plain covered by sediments of recent 
Caspian transgressions. The oilfield of Emba lies east of here. Extensions 
of the known Caspian Black Sea fields may be found in the future and it may 
be possible to develop fields under the waters of the Caspian. 

There are also vast possibilities in Buchara and in Siberia, which are at 
present being investigated by reconnaissance parties. G. M. L. 


101. Quantrrative Errecrt or Ratios oN THE DECLINE OF 
Averace Rock Pressure. 8S. Coleman, H. D. Wilde, Jr., and T. W. 
Moore. Petr. Eng., 1929, 1 (2), 68. 

This paper presents one derivation of a mathematical relation between 
the amount of gas wasted from the formation and the average rock pressure 
after a given fraction of the oil has been removed. The assumptions necessary 
are: (1) that there is no water drive ; (2) that the solubility of the gas in 
the oil follows Henry’s Law. 

The terms and symbols used are :— 

x = the fraction of the gas-free oil originally in the reservoir that has 
been removed .-. Gas free oil originally present is equal to 1. 

P = Original rock pressure in atmospheres. 

p = Mean rock pressure in the reservoir after a fraction x of the oil has 
been removed (atmospheres). 

k = Constant in the expression for Henry's Law Amount of Gas 
dissolved = kp. 
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Co-efficient of volume expansion due to solution of one unit of gas 
in one unit of gas-free oil. 

y = Fraction of total gas originally in the reservoir wasted in producing 
x volumes of oil. 

m= Ratio of volume of reservoir filled with free gas at pressure P to 
volume filled with oil. 

g = Mean amount of gas wasted with each unit of gas-free oil produced 
divided by total amount of gas in the reservoir per unit of oil under 
original conditions. Therefore y=gx. Gas-free oil is oil saturated 
with gas at one atmosphere. 

Original conditions are conditions of pressure, temperature, sand- 
saturation, etc., existing in the reservoir just prior to the first well 
being drilled. 

Volume of reservoir means total volume of all the pore space in the sand, 

The equation derived is :— 
x — ™(P+akP*—akpP—p) + k(P—p—apP + ap*) 
m(gP +gakP*) +(1—k) p+akp*+gkP 
Where there is no free gas m becomes O and hence 
(1—k) p+akp*+gkP 
Numerical illustrations are given. The relation given by this equation can 
serve as the basis for several important calculations. Curves drawn using 
this equation show the relation between gas-oil ratio and the rate at which 
rock pressure in a reservoir declines. It can also be used to illustrate the 
marked effect that small increases in gas-oil ratio have on the maximum 
amount of oil recoverable. Lack of essential data is the principal obstacle in 
applying this equation to most existing fields, but its usefulness emphasizes 
the need of gathering this data in all new fields. W. ie 


See also Abstracts Nos. 102 and 103. 


Geophysics. 


102. MAGNETOMETER PRACTICE IN THE FieLp. W. M. Barret. 
Gas J., 1929, 28 (21), 148, 150, 245. 


In this article, the principal sources of error associated with magnetometric 


Oil and 


field measurements, as applied in the realm of geophysics for the detection 
of petroleum deposits, are discussed in some detail. The errors occuring in 
magnetometer work may be classed under two headings, (a) errors of inter- 
pretation and (5) errors associated with field measurements. This paper 
discusses the latter errors and they are outlined in the following order :— 
1. Magnetometer characteristics : 
(a) Scale-value. 
(6) Temperature co-efficient. 
2. Distance measurements. 
3. Location of stations. 
4. Setting up of the instrument. 
5. Corrections. 
6. Computation of data. 
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103. Scrence or Geopnysics. C. A. Heiland. (il 
and Gas J., 1929, 28 (21), 186. 

The present state of the science of geophysics is outlined, and the present 
activities are grouped under (1) the state institutions or scientists connected 
with such institutions, (2) the geophysical consulting companies and (3) the 
manufacture of geophysical instruments. This article describes under the 
above headings the present outlook of the German scientists towards geo- 
physical methods, as applied to the search for oil deposits. 

H. E. T. 


Coal and Shale. 


104. BenzeNE-PressurE Extraction or Coat. J. D. Davis and D. A. 
Reynolds. Ind. Eng. Chem., 1929, 21 (12), 1295. 

This investigation (the continuation of work published in Ind. and Eng. 
Chem., 1926, 18, 838) includes the study of six coals, each representative of a 
distinct type as regards industrial carbonization. The method of extraction 
with benzene under pressure and the separation of the extract into oily 
and solid bitumens was that described by Fischer (Ind. and Eng. Chem., 
1925, 17, 707). An important point noticed was the increase in hardness 
of the extract with successive extractions. Oily bitumen is more readily 
removed from coal by benzene-pressure extraction than solid bitumens, 
consequently the ratio of solid to liquid bitumens increases with continued 
extractions. In addition to insoluble residue, oily and solid bitumens, a 
fourth fraction was noted. Upon cooling the autoclave, a brown powder 
similar to solid bitumen precipitated upon the granules of coals and the walls 
of the autoclave. This was called “insoluble” bitumen. 

Removal of the soluble substances from coal with either pyridine or benzene 
under pressure may cause its swelling properties either to increase or decrease, 
depending upon the character of the coal. 

Concerning the coking properties of the oily and solid bitumens, it is 
found, in agreement with Fischer, that solid bitumens cause swelling. The 
writers’ previous conclusion that solid bitumens are more strongly caking 
than oily bitumens has been verified. W. L. 


105. Coat as THE SuBsect or RESEARCH IN ORGANIC CHEMISTRY. W. 
Fuchs. Brenn-Chemie. 1929, 10, 438-441. 

Natural coal contains as impurities, water, mineral substances combined 
chemically, bitumen, resins and waxes, nitrogen, sulphur and foreign elements. 

Wheeler treated coal with pyridine to remove bitumen and water, and 
by treating the remaining substance with various oxidation media, he 
obtained humic acids which were soluble in alkalis. The residue consisted 
of plant remains and some ash. 

Fuchs investigated the action of alkalis on brown coal. Only the pure 
brown coal had acid properties. The free humic acids (CyH,,0,.) and 
humates produced from brown coal could displace acetic acid from its salts. 
Therefore humic acid being a carboxylic acid shows that pure coal contains 
these acids, and it has permutite characteristics. Methylation of the humic 
acids produced from brown coal (freed from ash and bitumen), shows the 
presence of (OH) and (COOH) groups, carbonyl oxygen, double compounds, 
and hydrogen which can be dehydrated and substituted. 

Oxidation processes—i.e., combustion of coal—always yields carbon 
monoxide and water as end products. Humic acid obtained from coal, 
when heated gently with dilute nitric acid yields a product similar to the 
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original humie acid, and soluble in organic solvents, molecular weight (in 
acetone) 1300-1400. It is described as dihydrohumic acid (C,,H 4,0 49). 
The principal quantity of the products of analysis are carboxylic acids, 
which can be fractionated in a vacuum in the form of their methyl esters. 
These crystallise partially, the rest remaining more or less viscous and con- 
sisting of complicated hydro-aromatic compounds. Acetic, oxalic, succinic, 
benzoic, pyro-mellitic and benzol pentacarboxylic acids have been produced. 
After carboxylic acids, nitrophencls and picric acid (as the acridine com- 
pound) were isolated. 

In conclusion, pure coals contain hydroxycarboxylic acids or they can be 
decomposed into these acids. Their salts have permutite properties, and 
contain carbonyl groups and cyclic-combined oxygen. The parent substance 
of these acids has a very complicated structure. Six ringed homocyclic 
nucleii as in benzol and hydroaromatic groups are present. W. 8. C. 


106. TREATMENT OF PETROGEN-CONTAINING SuBsTANcES. J. B. Jenson, 
U.S.P. 1,734,970, Nov. 12, 1929. Appl., July 22, 1921. 


Shale is heated in a bath of molten metal in the presence of hydrogen to 
produce petroleum products. The bath is deep enough to subject the shale 
and gases to pressure, the maximum pressure being exerted at the bottom 
of the bath until the shale is decomposed. The spent materials are then 
released and allowed to ascend quickly to the top of the bath. The resultant 


saturated hydrocarbon gases are collected and the condensable constituents 
removed. W. 8. C. 


107. Process AND APPARATUS FOR TREATING BiTUMINOUS SUBSTANCES. 
J. Y. Johnson, assr. to I. G. Farbenind A.-G. E.P. 320,147, Oct. 10, 
1929. Appl., July 13, 1929. 


The patent describes a process for the low temperature carbonisation of 
bituminous fuels. The raw materials are allowed to slide down inclined 
heated pipes or retorts arranged in series in zig-zag formation. The c 
travels automatically and means are provided whereby complete filling of 
the retorts is prevented, thus leaving a free space above the charge. The 
gases produced are drawn off without being obliged to pass through the charge. 
The material to be treated is introduced by means of a hopper, which receives 
its charge from a bunker in an amount corresponding to and controlled by 
the amount of fuel drawn off at the outlet. The charge is heated indirectly 
by combustion gases obtained from a combustion chamber, the gases being 
introduced into circulation by nozzles of the injector type = in a 
mixing chamber. W. H. T. 


108. MANUFACTURE OF OLEFINES AND OTHER Hyprocarsons. J. Y. 
Johnson, from I. G. Farbenind A.G. E.P. 320,211, Oct. 10, 1929. 


Appl., Sept. 14, 1928. 


This invention is an improvement on E.P. 301,775, according to which 
gases rich in olefines are obtained by passing pulverized coal rapidly through 
a red-hot chamber, then quickly separating the make gases from the coke. 

In the present invention, gaseous and easily condensable olefines, as well 
as benzenes and aromatic hydrocarbons, are obtained by impregnating 
granular porous material such as pumice, slag or coke, with tars (residual), 
mineral oils, asphalts or their residues after destructive hydrogenation, and 
then allowing the impregnated material to fall through a Cowper apparatus 
of chequered, heat conducting fire brick, which has been previously heated 
to 600—700° C. by a hot gas blast. The impregnated slag (approx. ratio 
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3 kgms. tar, 4 kgms. slag) is fed into the chamber by worm conveyor during 
a period of 15 mins. A slight pressure of stripped make gas applied to the 
slag container prevents the return of hot gaseous products through the con. 
veyor. The vapours evolved yield a gas consisting of 35 per cent. olefines, 
47 per cent. CH,, also CO,, CO, H, and N,, and a condensate consisting of 
benzenes, aromatic hydrocarbons and diolefines. 

It is claimed that the coke formed does not separate on the walls of the 
chamber, but is held in the pores of the carrier, which latter may be re- 
impregnated, re-cycled, and finally regenerated in a gas producer, the 
evolved gases being used to heat the chamber. The speed of the cracking 
reaction may be controlled by regulating the size of the carrier granules, 
which may vary from 1 to 10 mms. diam. 

Alternatively, the impregnated material may be allowed to fall through a 
nickel-chromium-iron tube maintained at 750°C., or may be fed into an 
inclined revolving tube externally or internally heated. L. H. A. 


See also Abstracts Nos. 20, 25, 42, 43, 47, 60, 85, 88. 89, 90 and 93. 
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md Arranged by W. H. Tuomas, A.R.S.M., and H. E. Tester, B.Sc. 
t 
= Abstractors.—L. H. B.Sc., R. W. L. B.Sc., 
W. 8. Cuarke, B.Sc., J. M. Foster, B.Sc., G. M. Legs, Ph.D., 
gh F.R.G.8., F.G.8., W. Lrrrizsony, G. B. Maxwett, Ph.D., 
> an R. Prrxeraty, A.LC., G. Serr, T. A. B.Se., R. 
A. STANSFIELD, A.M.Inst.C.E., H. E. Tester, B.Sc., W. H. 
= Tuomas, A.R.S.M., H. B. Toompson, Ph.D. 
Chemistry of Petroleum. 
109. PREPARATION, Properties AND Reactions o¥ LEAD MERCAPTIDES. 
P. Borgstrom, L. M. Ellis and E. E. Reid. J. Amer. Chem. Soc., 1929, 
51, 3649. 
This paper contains results obtained in an investigation on “‘ A Study of 
the Reactions of a Number of Selected Organic Sulphur Compounds,” listed 
as Project No. 28 of American Petroleum Institute Research. 
The lead mecaptidos of the following mercaptans have been prepared, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, isoamyl, benzyl, thiophenol, 
y-hydroxypropyl. They have been analysed and some of their properties 
noted. H. E. T. 
110. Tue Activiry or Various CaTALysts IN PROMOTING THE OXIDATION 
or Meruane sy Means or Oxycen. J. R. Campbell. J.S.C.J., 
1929, 18, 93r. 
This investigation was carried out with the object of comparing the 
efficiencies of various of the more common oxidation catalysts, in promoting 
the oxidation of methane by means of oxygen. A gaseous mixture containing 
approximately two volumes of methane and one of oxygen was used in all 
the experiments, and was analysed in a Bone and Wheeler apparatus over 
mercury. The methane was prepared by Grignard’s method from magnesium ; 
methyl iodide, and its fixity was determined by explosion over mercury, the 
gas being rejected if the ratios 
(1) (contraction on explosion) /(carbon dioxide formed) and 
(2) (oxygen consumed in explosion) /(carbon dioxide formed) . 
* & fell outside the limits 1-98 and 2-02 respectively, the theoretrical value for 
methane being 2-00 in each case. 
The gaseous mixtures were circulated at different temperatures under 
reduced pressure in a closed system, modelled on that of Bone and Wheeler 
(J.C.S., 1903, 88, 1074). The catalysts used were, silver, copper and vanadium 
oxides, platinised asbestos, platinum-black on asbestos and palladium- 
black on asbestos. Various tables and graphs give the main results obtained 
on the activity of these catalysts. H.E. T. 
D 
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Evrecrs or TEMPERATURE AND PREessuRE ON THE Upper Exp.osive The 
Loar or Meruane-Oxycen Mixtures. C. M. Cooper and P. J, satu 
Wiezevich. Ind. and Eng. Chem., 1929, 21, 1210. is su 

The mixtures experimented with were contained in a steel pressure chamber subs 
and exploded by means of a make and break apparatus consisting of two 

contacts through which a current of 8 amperes was maintained. The contacts 114. 

were pulled apart with an electromagnet. This was the only type of ignition 

device which could be depended on. A 

Since the size of spark depended on the speed of break, the magnet was acid 
used to accelerate a hammer giving it a high velocity at the time it struck that 
the movable contact. liqui 

The methane was of natural-gas origin purified by liquefaction and distil. deere 
lation and contained 0-5 per cent. ethane and 5 per cent. nitrogen. aleoh 

The oxygen was of over 99 per cent. purity. home 

By repeated experiments, two pressures were determined for each temper. = 

ature and mixture condition examined : (1) a point where reaction was first . 

distinctly perceptible, and (2) a point as near as possible to (1), yet where no } = 

reaction could be detected. 

The experimental results are tabulated and plotted in a series of curves. wy 

Pressure has a marked effect on the upper limit of explosibility. Starting . 

with about 38 per cent. oxygen in the limit mixture at atmospheric pressure, 115. 

the oxygen content necessary for combustion decreases to about 17 per cent. V 

at 34 atmospheres. At 170 atmospheres, the limit mixture contains only 

about 11 per cent. oxygen. In general, the lower the oxygen concentration Phar : 

or the temperature, the higher the pressure required for successful ignition — 

of the mixture. : 

At temperatures above 400° C., spontaneous reactions began to occur and -~ d 
the oxygen content of the gas decreased to such an extent on standing that the 
no combustion could be obtained on sparking. Complete combustion does — ™°°™ 
not take place on the explosion of mixtures at high pressure. R. 8. methy 

112. Tue Pyrotysis or THe Pararrins. E. N. Hague and R. V. Wheeler. 116. | 
Fuel, 1929, 8 (11), 512. In 

In this article the authors discuss the results obtained by the pyrolysis A 
of hydrocarbons from the earliest times down to the present day. An This 

extensive bibliography is provided for reference purposes. H. E. T. acid b 

reactio 
113. Tue Pyrotysis or Hyprocarsons: IsopuTyLeNe. C. D. Hurd and which | 
L. U. Spence. J. Amer. Chem. Soc., 1929, 51, 3561. counte! 

This paper records the results obtained by the pyrolysis of isobutylene, § °*ygen 

and forms part of a series of investigations which are being undertaken on the tow 
“The Non-Catalytic Thermal Decomposition of Pure Hydrocarbons and § ° acet: 
Related Compounds "’ for the American Petroleum Institute Reserach. catalyst 
The pyrolysis was carried out at temperatures of 600°, 650° and 700° C., Means | 
and especially at 700° C., where the rate of decomposition was rather high. determi 
From the results obtained, isobutylene was shown to be a more stable hydro- § Middle 
carbon than either isobutane or n-butane. The pyrolytic reaction was § /” this 
moreover demonstrated to be unimolecular and largely homogenous. Velocity Close re 
constants and heat of activation for the unimolecular reaction were calculated J by with 
from the data. The various products of the pyrolytic reaction were identified § '* to the 
as propylene, methane, isobutane, hydrogen, acetylene, oxides of carbon, 
ethylene and aromatic hydrocarbons. The gaseous products of the reaction Pheric, 
were analysed in a modified Orsat apparatus and check results were obtained me em 


on the unsaturated hydrocarbons by examination and subsequent analysis. 


5 
q 
a 
4 
a 
4 
3 
3 
4 


ABSTRACTS. 5la 


The mechanism of the reaction is much more complicated than that for the 


a saturated hydrocarbons which have been previously studied, but a mechanism 
is suggested, which accounts not only for the scission into smaller molecular 
ne substances, but also the building up process into arqmatic nee 
14. Apsoretion rrom Orcanic Sotvents By Japanese Cray. 
— Y. Tanaka and T. Kuwata. J. Fac. Eng., Tokyo, 1929, 18, 99, 107. 
_— A study was made of the adsorption from organic solvents by Japanese 
acid clay and of the influence of solvents on the adsorption. It was found 
dec: - that the greatest amount of colouring matter was adsorbed from normal 
ruck liquid solutions, such as benzene or hexane. Other organic solvents generally 
_ decreased the adsorption and the effects were remarkable with amines, 
istil- alcohols, ketones and alky! halogenides. The retarding effects of solvents of 
homologous series on the adsorption by the clay decreases in an ascending 
series. 
— The retarding effects of solvents were explained by the selective adsorption 
» ews of the acid clay for negative or polar groups in molecules of the solvents, 
eas: thus decreasing the adsorptive power of the clay for solution. 

Japanese clay is similar in many respects with silica gel in organic liquids, 
tres but differs in aqueous solution. : 
ssure, 115. Deaxtvatives Yor THE IpENTIFICATION oF MercapTans. E. 

cent. Werthiem. J. Amer. Chem. Soc., 1929, §1, 3661. 
) only Derivatives of ethyl, propyl, isopropyl, butyl, isobutyl, amyl, iso-amyl, 
— heptyl, phenyl and benzyl mercaptans, have been prepared with lead 
nition Ff and mercuric ions and from 3, 5-dinitrobenzoic acid and 3-nitrophthalic 
att anhydride. The melting points and some other characteristic properties 
- het of these derivatives have been recorded. 3-nitrophthalic anhydride is 
+ recommended for the identification of mercaptans, with the exception of 
. . methyl mercaptan for which the mercury salt appears to be preferable. 
H. E. T. 
heeler 116. Oxtpation or VovaTite Orcanic Compounps. Imperial Chemical 
Industries, 8S. W. Ravell and H. S. Hirst. E.P. 304,350. Jan. 18, 1929. 
rolysis Appl. Oct. 18, 1927. 
y, An This invention relates to a continuous process for the production of acetic 
& A acid by the oxidation of acetaldehyde by means of air or oxygen. The 
reaction is carried out in a medium of acetic acid containing a suitable catalyst, 
rd and § which is supplied to the top of a tower, and allowed to flow downwards in 
counter-current to an ascending stream of acetaldehyde vapour and air or 
tylene, J o*Ygen. The acetic acid solution is continuously withdrawn at the base of 
ken on the tower and treated to separate an amount of pure acid equal to the amount 
ns and § °f acetaldehyde converted into acetic acid, while the solution containing the 
ry catalyst in its original concentration is recovered for use again in the sem 
700° C., | Means are provided for maintaining diff ti of the tower at 
r high. determined temperatures, namely, the top of the tower at 17° to 19° C., the 
hydro- middle section from 30° to 50° C. and the lower section from 90° to 100° Cc. 
on was § [= this way the oxidation is localised in the middle section of the tower. 
Telocity Jf Close regulation of the temperature in the oxidation zone is accomplished 
culated by withdrawing liquor at a regular rate and cooling if necessary and returning 
entified § ‘t to the tower in the neighbourhood of the upper boundary of the oxidation 
carbon, @ %ne. This process may also be carried out at temperatures above atmos- 
-eaction § Pheric, for example, up to five atmospheres. The catalysts employed 
Dbtained § °°2sist of cobalt compounds or mixtures of cobalt compounds with other 
nalysis. well-known catalysts. H. E. T. 
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117. ManuracrurE or Mono Atxyt Ersers or Gtycor, 120. 
Imperial Chemical Industries, W. Gibson and J. B. Payman. E.P, 
322,037. Nov. 28, 1929. Appl. Sept. 27, 1928. 1 
A process is described for the manufacture of mono alkyl! ethers of ethylene bitu 
glycol, which comprises heating together an aliphatic alcohol with ethylene less 
oxide in the presence of the normal sulphates of bi- and polyvalent metals, pres 
The sulphates particularly applicable to the process are those of zinc, nickél is gr 
and chromium or mixtures of these. Thus, to a solution of 88 parts of Furt 
ethylene oxide in 440 parts of ethyl alcohol, are added 2 parts of nickel consi 
sulphate. The whole is maintained at 100°C. until the pressure, initially bitur 
about 80 Ibs. sq. in., has fallen to about 25 lbs. sq. in. The reaction product mixt 
is fractionally distilled at ordinary pressure and about 126 parts of ethyl press 
ether of ethylene glycol are obtained, corresponding to a yield of about 
70 per cent. of the theoretical. H. E. T. 121. : 
118. Hyproaromatic Hyprocarsons. J. Y. Johnson. From I. G. A) 
Farbenind. A.-G. E.P. 322,445. Oct. 3, 1928. to ert 
The catalysts which may be used in the removal of sulphur compounds, dues, 
such as thiophene, from crude benzol, by hydrogenation under pressure, are has fc 
capable, at a slightly higher temperature, of producing hydrogenation of the which 
aromatic hydrocarbons. It is not necessary with these catalysts to use pure into t 
hydrocarbons. The catalysts consist of compounds of the elements of the hypoc 
5th or 7th groups. Crude benzol and hydrogen passed over molybdenum ture, 
trioxide at 460° is converted quantitatively into cyclohexane at 200 atmos. per ce’ 
The catalyst is more efficacious when mixed with zinc oxide, manganic oxide, tempe 
or metal powder. Toluene is hydrogenated at 450° in the presence of cobalt 122 
molybdate at 120 atmos. A mixture of equal parts of benzene and naphtha- : i 
lene is converted at 200 atmos. and 450° into 50 per cent. cyclohexane, 10 per 
cent. decahydronaphthalene and 40 per cent. tetrahydronaphthalene in the This 
presence of a molybdenum-chromium catalyst. In some cases, temperatures hydrox 
up to 800° may be necessary and the operation may be carried out in the fractio 
liquid phase. T. A. 8. bubble 
Pipe. 
See also Abstracts Nos. 123, 128, 141, 147, 160, 161, 191, 193 § m4 4 
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119. Tae Manuracrure or Aspuatt or Coxe From Crupe Ow. L. 
Zuckermann. Petr. Zeit., 1929, 25, 1691. informe 
In this research, Boryslaw crude oil was used as the initial material in J column 
the production of asphalt or coke. According to the working conditions, The v 
high vacuum distillation gave asphalt of which 94-98 per cent. was soluble § by the 
in benzol, a yield of insoluble constituents (coke) of 2—6 per cent., and a § and sid 
paraffin content of 5—7 per cent. The asphalt so produced was slightly reflux r 
coky. Ordinary distillation yielded asphalt of which 20 per cent. was Asan 
insoluble in benzol—i.e., contained coke, and a 12 per cent. yield of paraffin. & in conju 
Therefore the residues at high temperatures were decomposed in this dis- 9 flows in 
tillation, and part of the asphalt was converted into coke. It is recoi- points; 
residue i 


mended to use high-vacuum distillation for asphalt manufacture, and ordinary 
crude oil distillation, or a cracking distillation of a paraffin-containing crude 
for coke manufacture. W.8.C. 


4 
a 
« 
\ 


53a - 


120. Crupe Mrverat Ons. W. M. Cranston. E.P. 322,167. 
Nov. 25, 1929. Appl. Aug. 24, 1928. 

A process is described for the refining of crude mineral oils mixed with 
bituminous substances. The oil mixed with a bituminous material of not 
less than 20 per cent. volatile content is raised to 180°C. at atmospheric 
pressure. After distillation and condensation of vapours, the temperature 
is gradually raised to about 320° C. and the pressure to about 200 Ibs. /sq. ins. 
Further distillation and cracking is thus effected, the residue in the still 
consisting of a mixture of petroleum pitch and coke. The crude oil and 
bituminous material are mixed in about equal proportions by weight, and the 
mixture is stirred with paddles either of or plated with nickel. Steam under 
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ethyl pressure is admitted to the still during the cracking process. W. 4H. T. 
avout Taearmo Om. H. Blumenberg, Jr. U.S.P. 1,713,252. 
ei: May 14, 1929. Appl., Oct. 24, 1927. 
I. © A process is described for treating mineral oils, and may be applied both to 
to crude mineral oil and its by-products, such as topped mineral oils and resi- 
yunds, dues, but is especially intended for the treatment of crude oil. The invention 
e, are has for its object, the distillation of mineral oils in the presence of a catalyser 
of the which is highly efficient in converting hydrocarbons of high boiling point 
» pure into those of low boiling point. By adding a small percentage of a metal 
of the hypochlorite to the mineral oil and subjecting the oil to a cracking tempera- 
enum ture, the yield of lighter hydrocarbons is greatly increased. From 2 to 10 
tmos. per cent. of aluminium hypochlorite in the dry-state is employed, the operating 
oxide, temperature ranging from 230° F. to 650° F. H. E. T 
ae 122. Recriryminc Process. M. P. Youker. U.S.P. 1,735,558. Nov. 12, 
10 per 1929. Appl. July 15, 1924. 
n the This invention aims at maximum fractionation in a single distillation of 
atures hydrocarbon liquid, and comprises a pipe still, a separator, and two 
n the fractionating columns. Each of the latter carries a number of trays of the 
£ bubble cap type, on which a level of liquid is maintained by the liquid overflow 
pipe. Liquid to be fractionally distilled is fed to the top of the first column, 
193 and descends counter-current to ascending vapours. Liquid reaching the 
bottom is pumped through the pipe still, and the mixture of liquid and vapour 
at desired temperature is led to the separator, from which residual liquid— 
eg., fuel oil—is withdrawn while vapours ascend the above-mentioned 
column. From specific zones in this column, partially rectified vapours are 
led through valved pipes to corresponding zones in the second column ; 
vapours from the top of the latter column are led to a condenser, and a 
L portion of the condensate, e.g., benzine, is returned on to the top plate as 
“ “* § reflux. Liquid side-streams, ¢.g., kerosine and gas oil, are taken off from 
intermediate trays in this column and the bottoms are returned to the first 
ial in column for recycling. 
tions, The volatility of each vapour fraction taken from the first column is 
luble by the relative volume withdrawn, and the characteristics of the overhead 
and @ §& and side-streams from the second column are controlled by the amount of 
ightly reflux returned and the volume of each side stream. 
. was As an instance of one alternative, the second column alone may be employed, 
raffin. § in conjunetion with three continuous shell stills through which the liquid 
s dis- § flows in series. Vapours from each still enter the column at the 
2coin- — points; the bottoms from the column are returned to the third still, from which 
inary § residue is continuously withdrawn. L. H. A. 


See also Abstracts Nos. 170, 171, 174, 207 and 218. 
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123. Propuction or ACETYLENE FroM MetHaye. K. Frolich, A. White, 
H. P. Dayton, R. R. Uhrmacher and L, T. Tufts. Ind. Eng. Chem., 
1930, 22 (1), 20 and 23, 


I, Crackine unDER Vacuum, 


Methane containing 1-7 to 2 per cent. of ethane and 0-9 to 1-0 per cent, 
of propane was passed through an electrically heated quartz tube in which 
the desired pressure was maintained by a vacuum pump. Temperatures 
were measured by means of a thermocouple in the gas stream at the centre 
of the reaction tube. A series of experiments were made to determine the 
effects of temperature, pressure, and time of contact. With increased tem. 
perature, the content of acetylene increases until at 1150°C. it reaches a 
concentration of about 2 per cent. equivalent to 4 per cent. conversion of 
the methane. Above 1120°C., however, cracking to carbon and hydrogen 
is so rapid that the tube becomes clogged shortly after starting the experi- 
ment, thus limiting the temperature at which operations can be conducted, 

Pressures below atmospheric at a constant temperature of 1120° C. have 
the effect of increasing the yield slightly with increase of pressure, but this 
increase is apparently due only to the increase in the amount of methane 
cracked, as by calculating the data to a basis of entering methane, the con- 
version appears to remain practically constant for pressures between 25 mm. 
up to atmospheric. As, however, the percentage of methane decomposing 
to carbon and polymerization products increases with the pressure, it follows 
that there is actually a decrease in the yield on the basis of methane reacting. 
The fact that the t of th cracked increases with increasing 
pressure for constant time, may be due to variations in temperature, as it 
may be assumed that the thermocouple receives more heat by radiation and 
less by conduction and convection the lower the pressure. Hence it is not 
improbable that the true gas temperature increases somewhat with increase 
in pressure and thereby accounts for increased cracking. The production 
of acetylene is exceedingly sensitive to the time of contact. At the lowest 
time of contact, 0-6 second, the concentration of acetylene in the exit gas is 
about 6 per cent., but falls rapidly to 2 per cent. at 0-8 second. Above | 
second, contact time has little effect on the acetylene yield, but has a 
marked effect on the production of carbon and polymers. 

The results support the conclusion that acetylene is an intermediate in 
the production of benzene and other polymers. The acetylene tends to 
polymerize as well as crack into carbon and hydrogen at the temperature 
of its formation so that it is necessary to employ an exceedingly short time 
of contact, in order to recover appreciable qualities of the product. Reduction 
of pressure below atmospheric has apparently very little effect on the acetylene 
yield. 


TI. Cracktne tn THE Etecrric Arc. 


From a consideration of the free energy data it appears that acetylene is 
the only hydrocarbon known to be thermo-dynamically stable at the tempera- 
ture of the electric arc, 3000° C. or thereabout. As the temperature decreases, 
there is an increasing tendency to decompose into carbon and hydrogen, 
and at about 1000° C. and below, polymerization into aromatic hydrocarbons 
may occur. In any method of producing acetylene by cracking at a high 
temperature, it is therefore desirable to reduce the time of exposure to the 
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temperature at which secondary reactions take place. Thus, it is necessary 
to cool exceedingly rapidly from the temperature of the electric arc to below 
1000° C. 

An ordinary carbon are was used in studying the cracking process. Half- 
50mm. diameter. The dry gas to be cracked was fed through a quartz jet 
into the arc. The methane used contained less than 2 per cent. of ethane 
and less than 1 per cent. of propane. 

The concentration of acetylene in the exit gas decreases from 4-7 to 2-5 per 


r cent, cent. as the rate of gas flow increases from 10 to 30 litres per hour. On a 
which basis of entering methane, these figures become 13 to 6 per cent., and on the 
atures methane cracked 32 to 26 per cent. 
centre The other products are influenced in the same way, showing that the rate 
ne the of flow must be reasonably low in order to give a high yield. For rates of 
i tem. flow below 10 litres per hour, excessive carbon formation on the arc made it 
shes a impossible to continue. At 10 litres per hour, 62 per cent. of the total methane 
ion of cracked goes to carbon. To obviate this, the methane was diluted with about 
jrogen twice its volume of hydrogen and had a remarkable effect; the acetylene 
»xperi- concentration in the exit gas was about 50 per cent. higher than in the case 
ucted, of pure methane. The shape of the hydrogen-methane curve is peculiar. 
. have As the gas rate decreases from 30 litres per hour, the acetylene concentration 
it this builds up rapidly, then suddenly decreases, giving a sharp peak at a gas 
*thane velocity of 11 litres per hour. This peak lies between 10 to 11 litres per hour 
© con- for gas mixtures of methane and hydrogen in the following ratios: 35 : 65, 
5 mm. 43: 57, and 53 : 47. 
posing With ethane as cracking material, acetylene and ethylene are formed in 
ollows nearly equal quantities, and by passing hydrogen alone through the are 
uct ing. acetylene is produced to the extent of 4-5 per cent. at a rate of 1 litre per hour. 
easing Higher rates result in rapid decrease in the yield. R. P. 
124. Gases From OrcGanicatty Comprvep F. 
ape Fischer. E.P. 282,634. Jan. 24, 1929. Appl. Oct. 25, 1927. 
cream This invention relates to a process for the catalytic purification of gases 
action from organic sulphur compounds. The process consists in converting the 
lowest organic sulphur combinations contained in the gas, into sulphuretted hydrogen 
‘gas is in the presence of hydrogen, by means of contact substances. The contact 
has especially silver. H. E 

125. Removinc Hyprocen rrom Gases. Kali-Ind., 
ate in C. T. Thorssell and A. Kristensson. E.P. 297,114. Dec. 2, 1929. 
- b: Appl. Aug. 31, 1928. Conv. (Germany), Sept. 16, 1927. 
ees: For the removal of H,S from gases by partial oxidation to sulphur and 
action recovery of the latter, passage through a suspension of Fe(OH), or a solution 
tylene of FeCl, has been proposed. The former reagent acts completely and the 


reduced product is easily re-oxidised, but the sulphur obtained is mixed 
with Fe(OH),. The latter reagent precipitates pure sulphur in a readily 
separable form, but a state of equilibrium is reached necessitating the use of a 
very dilute solution for reasonable efficiency, and the re-oxidation of FeCl, 
to FeCl, is slow. 


ee The present invention claims the use of basic ferric salts suspended in a 
feases, ferric salt solution, whereby the above disadvantages are overcome. The 
reagent is prepared by oxidation of the ferrous salt—e.g., 


FeCl, solution may be oxidised by nitric acid as follo 


W hite, 
Chem., 
a 
» high 
18 FeCl, +6 HNO,+6 H,O=6 NO+ 11 FeCl, + FeCl,-6 Fe(OH) ,. 
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The basic ferric chloride is almost in the colloidal state. This fluid is fed The 
to absorption towers where it reacts with H,S :— the er 
11 FeCl,+FeCl,-6 Fe(OH),+9 H,S=18 FeCl,+9 S+18H,0. on va 
The reaction proceeds quantitatively, the sulphur is readily separated from eviden 
the clear solution, and the whole cycle is then repeated, the nitric oxide suitab 
formed being oxidised to nitric acid for re-use :— mate « 
6 NO+45 0,+3 H,O=6 HNO,. speed | 
L. H. A. arbitré 
126. Propvction or UnsaturaTeED Hyprocarsons or Low Borne 
Port. J. Y. Johnson, from I. G. Farbenind. A.-G. E.P. 322,284. the lig 
Dec. 5, 1929. Appl. Oct. 11, 1928. use th 
Processes are known for obtaining hydrocarbons, etc., by passage of carbon suppli 
monoxide and hydrogen mixtures at elevated temperatures over catalysts conclu 
containing iron and/or cobalt and a specific quantity of alkali metal com. 
pounds. The present invention claims the addition of 0-15 to 0-4 per cent. 128. 
by wt. of sulphur to the iron, either free or, preferably, cornbined with the P 
alkali metal, whose total concentration should lie between 0-3 and 0-6 per cent. Liq. 
The correct concentrations are conveniently obtained by additions of sulphides especis 
or hydro-sulphides, with or without oxides, hydroxides or carbonates of the only 0 
alkali metals. and is 
Tellurium, selenium or the corresponding tellurides and selenides may HCl, C 
replace the sulphur. The catalyst is prepared by making the desired addi- basic 1 
tions to the precipitated iron or cobalt hydroxides, then drying and reducing change 
the whole with H, at about 350°C. Alternatively, the iron-alkali catalyst of cop] 
may be treated with gases containing H,S. The catalyst may contain in ete., a 
addition copper, silver, gold, cadmium, etc., or their compounds, or alkali in the 
metal chlorides. A mixture of 25 per cent. CO and 70 per cent. H, is then and co 
passed over the catalyst continuously at temperatures of 250—350° C., accor- to assu 
ding to the products desired and pressures employed, which may vary from to proc 
below atmospheric to over 1000 atmospheres. Low temperature and high 
favours the production of high molecular products. 129. | 
The normal liquid products obtained may be used as anti-knock benzines, Cc. 
for the manufacture of lubricating and insulating oils by condensation with 19 
AICI, or BF,, and for the catalytic manufacture of benzene hydrocarbons, A 
alcohols, glycols, ete. The liquid products are more unsaturated in nature dutilie 
and of lower boiling range than when sulphur, tellurium or selenium is absent, 130° Cc 
in which case the catalyst tends to become clogged with high molecular It is th 
products and carbon which reduce the yield. , 
Saturated and unsaturated hydrocarbons containing from 3 to 5 carbon remee 
atoms in the molecule are also formed, and their yield may be increased or a 
diminished by suitable choice of the reaction conditions. sate 
Two examples of the process are given. L. H. A. pee 
naphth 
See also Abstracts Nos. 110, 111 and 169. nay 
— 
ty 
Motor Spirit. into th 
127. Tue Emproyment or Less Fuets ror Moror-coacn 130. 
Enorves. G. A. Green. S.A.E. Journ., 1929, 25, 605. 30 
The tendency to improve acceleration and speed in coaches has led to a Alco 
marked increase in the power output of the engines used, and the fuel cost fuel wh 


is now a large percentage of the total running cost, 


q 
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The author summarises the costs at refineries of various components o 
the crude. He then analyses the uses of the derivatives and comments 
on various carburetion systems and on the Diesel system. While there is 
evidence that the heavier fractions might be used to better advantage with 
suitable modifications in design, no practical solution is in sight. The ulti- 
mate development of the Diesel system to burn heavier grades of fuel in high 
speed engines is promising, but in any case the selling price of fuel is purely 
arbitrary and any change in relative demand for the various derivatives 
of the crude must be reflected in the selling price and will lead to an increased 
cost in any case where the demand rises. The author concludes that, in 
the light of present knowledge, there is no alternative but to continue to 
use the present fuel standard—viz., gasoline; and also, that the possible 
supplies of alcohol and benzole are insufficient seriously to as this 
conclusion. . 8. 


128. IncrEASE oF THE Cotour or CrackeD Benzines. Anon. 
Petr. Zeit., 1930, 26 (56-57). 


Liquid phase cracked benzine shows a tendency to deteriorate in colour 
especially in the presence of certain metals—e.g., copper. This discoloration 
only occurs in the “ doctor” treated product and not in the “ sour "’ product, 
and is due to the “ doctor” solution. The addition of an acid (H,SO,, 
HCl, CH, CO,H) changes the reaction of benzine by the “‘ doctor "’ test from 
basic to acidic—e.g., 1 per cent. of 30 per cent. sulphuric acid causes this 
change, and the yellow colour is not produced on standing even in the presence 
of copper. On long standing, small quantities of carbon disulphide, acetone, 
ete., are formed in benzine. The effect of weak acids on benzine standing 
in the dark is studied, and the colour measured in the Saybolt chromometer 
and compared with the original. Untreated benzine shows a strong tendency 
to assume a lemon colour, and in other cases, where a longer period is necessary 
to produce a deeper colour, acid treatment prolongs this period. W.8.C. 


129. Exrractinec Benzene HyprocarBons FROM DISTILLATION GASES. 
C. Still. E.P. 300,964. Nov. 15, 1928. Conv. (Germany), Nov. 21, 
1927. Addition to E.P. 293,702. 

A wash-oil rich in naphthalene is used in the extraction of benzene from 
distillation gases. To distil out the benzene, the wash-oil is preheated to 
130° C. in a heat exchanger by means of the hot residual oil and a steam coil, 
It is then discharged into a column still where, by means of open steam, the 
benzene and some naphthalene is removed. The residual oil after cooling is 
returned to the top of the scrubbing tower. The vapours from the still, 
after condensation and separation of water, are fed into a fractionating 
column heated by closed steam coils, and the benzene is distilled from the 
naphthalene residue. The residue, without cooling which might cause 
separation of naphthalene, is returned to the scrubbing tower at a point 
below the exit of the scrubbed gas. The elevated temperature of the 
naphthalene residue is of no importance as the quantity is small, and diffi- 
into the top of the tower. A. 8. 


130. Manuracrure or A Fuet Contarnine Atconot. W. Steiger. E.P. 
309,155. June 28, 1928. Conv. (Germany), April 7, 1928. 


Alcohol containing up to 20 per cent. of water may be used as an engine 
fuel when added to a mixture of turpentine, saturated with acetylene, and to 
which benzine, benzol or toluol have been added. Before the addition of 
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the alcohol, the gum forming constituents of the mixture are precipitated 
by the addition of commercial lysol or cresol containing neutral soap. After 
decantation, four or five times the volume of alcohol is added and no separa 
tion takes place. T.A.S. 


131. Sweerentne Hyprocarson Ors. M. G. Paulus. U.S.P. 1,716,973, 
June 11, 1929. Appl. July 20, 1926. 


The invention relates to the sweetening of hydrocarbon oils containing 
sulphur compounds, and particularly to the treatment of such oils with 
hydrogen sulphide and doctor solution. This treatment is ineffectual in 
refinery operations under ordinary conditions, the treated oil containing 
excessive quantity of sulphur, but it has been found that by excluding air 
from the operation the method becomesentirely satisfactory. This application 
is a continuation in part of U.S.P., application Serial No. 33,501. The oil 
to be sweetened is brought into contact with hydrogen sulphide in an absorp. 
tion tower in the absence of air. The oil containing hydrogen sulphide is 
then wit’:drawn in a stream through a confined passage and doctor solution 
is admixed with it. The liquids then pass to a settling chamber, where 
separation by gravity occurs, and separate streams of treated oil and doctor 
solution are withdrawn. H.E.T. 


132. Rermimnc Hyprocarsons. F. A. Apgar, Assr. to Sinclair Re 
Co. U.S.P. 1,735,988. Nov. 19, 1929. Appl. March 10, 1928. 


The invention relates to improvements in the vapour phase refining of 
hydrocarbons, in which the vapours are passed in contact with an adsorptive 
catalyst such as fuller’s earth. The improvement comprises interrupting 
the refining operation from time to time in order to supply fresh catalyst. 
During the period of interruption, the untreated hydrocarbons normally 
passed through the catalyst are condensed and subsequently passed as 
vapour together with the normal vapours, through the fresh refining charge. 
The advantages claimed fon this method of operation are improvements in 
uniformity of operation and product and increased economy. W.HT. 


133. Rertmvep Crackep Ors. F.C. Axtell. U.S.P. 1,738,518. 
Dec. 10, 1929. Appl. Feb. 8, 1927. 


When cracked distillates are purified by treatment with sulphuric acid, 
certain constituents form compounds, such as diakyl sulphates, which are 
neutral and stable at ordinary temperatures, but when the temperature of 
distillation rises to 350°—370° F. these compounds may be destroyed with 
the liberation of sulphurous and sulphuric acids. At the same time, the oil 
in the still is polymerized, oxidized or carbonized, and becomes black whilst 
the distillate becomes yellow. 

When the cracked oil is distilled in the presence of a stabilizing agent 
such as soda ash, the oil can be distilled up to 410° to 437° F. end point 
without deterioration. Five or six pounds of soda ash are added to each 
barrel of distillate. When added in the dry condition, the soda ash floats in 
an evenly distributed manner, but becomes creamy or viscous in character 
on reaching a temperature of about 370° F. The quantity of soda ash 
necessary will depend on the character of the oil to be distilled. It is advan- 
tageous to add a proportion of refined kerosine to the cracked dis- 
tillate before distillation to produce a still base and to increase the yield of 
gasoline. R. P. 
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134. Rermninc Hyprocarson Oms. R. H. Gacdner and H. G. Hodge. 
U.S.P. 1,740,584. Dec. 24, 1929. Appl. July 13, 1926. 
By treating hydrocarbon oils, particularly light petroleum distillates, 
after acid refining, with a compound of a metal, sulphur compounds, intro- 
duced by the sulphuric acid, or already present in the crude, are removed. 
The process is particularly useful in continuous distillation processes, and 
where fresh oil is introduced through a reflux or fractionating tower. 
The metal compound should be oil soluble, and soaps are especially applic- 
able. Alkali treatment can be carried with this process by admitting the 
alkali with the soap dissolved in the fresh oil. The method of preparing 
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ining copper resinate, and using it for the treatment of a naphtha fraction, is 
g air described in detail. 
ation The process allows of ease of control, simplicity of operation, economy of 
© oil refining materials, possibility of an :mproved product, and eliminates handling 
sorp- losses and the necessity for meticulous regulation. J.M. F. 
de is 
—_ See also Abstracts Nos. 126, 136, 137, 160, 168, 188, 192, 205 and 211. 
rhere 
octor 
Kerosine. 
ining 
135. Tse InrFivence or Various HypROcARBONS ON THE ILLUMINATING 
of Capacrrigs or Lamp O1s. N. Danaila, V. Stoenescu and 8. Dinescu. 
ais Petr. Zeit., 1930, 26 (47-52). 
pting The illuminating capacities of burning oils are discussed and special con- 
alvst. sideration given to their aromatic content. Generally, the smaller the 
nally aromatic content, the greater is the illuminating power of the oil, although 
d as this does not always hold. 
arge. The authors carried out a series of experiments on burning oils and utilised 
its in mixtures of lamp oil with certain quantities of benzol hydrocarbons, naph- 
T thalene, olefines and finally petroleum asphalt. The effect on the illuminating 
iis power was studied, using a small Louchaire type of lamp. A comparison 
: 518, of the results of the illuminating capacities of Arbanasi kerosine and of 
‘ certain blends of this with benzol hydrocarbons and naphthalene respectively 
show that :— 
acid, (1) The illuminating power of Arbanasi kerosine containing no aromatic 
h are and only saturated hydrocarbons is smaller than those of synthetic mixtures 
ire of containing aromatic hydrocarbons. 
a (2) Each synthetic mixture having the greatest addition of aromatic 
lies hydrocarbons, i.e., 50 per cent., gave the maximum intensity. Therefore, 
. the presence of aromatics can increase the intensity, and only in cases when 
this aromatic content exceeds a certain limit can an eventual decrease of 
oe illuminating power occur. It is necessary to determine the maximum 
aor aromatic content possible to produce the best intensity. This varies from 
ts ta oil to oil and from lamp to lamp and a correct type of lamp is essential for each 
ter case. Analysis gives the correct relation between unsaturated 
uh 4 824 aromatic hydrocarbons to produce the best intensity, and the most 
Aen suitable type of lamp is that which gives the maximum flame height and the 
dis- maximum temperature. The deficiencies in the illuminating capacities and 
ld of the decrease in intensities of Rumanian burning oils are not attributed to a 
P high aromatic content, but more to the actual burning and to the type of 


lamp used. 
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The effect of refining agents is next studied, and a made of the 
intensities of unrefined Arbanasi oil with those of Arbanasi oil refined with 
4 per cent. floridin, 0-5 per cent. H SO, (98-11 per cent.), 1-5 per cent. H ,SO,, 
and with liquid SO,. Two conclusions are drawn :— 

(1) Arbanasi burning oil distillate has a greater intensity than Edeleanu. 
refined oil due to the decrease from 17-64 to 6-8 per cent. of aromatic content. 

(2) Refining with floridin and sulphuric acid respectively, yields a greater 
intensity than Arbanasi lamp oil distillate, but gave no striking difference in 
the illuminating capacity. 

Acid refining removes many asphaltic, oxygen-, nitrogen-, and sulphur. 
containing constituents which influence the intensity and illuminating 
capacity unfavourably. Thus refining processes must be employed which 
remove the constituents of an asphaltic nature which are detrimental to 
burning, but do not reduce the aromatic content. 

The illuminating powers of mixtures of Arbanasi kerosine with varying 
quantities of “‘ hexadezylene ” are compared with those of the kerosine and of 
the unrefined Arbanasi distillate.’ Even a very small percentage of olefine 


hydrocarbons can decrease the illuminating power of the burning oil. 
W. 8. C. 


PuriricaTion or Hyprocarson Ors. Standard Oil Development 
Co. E.P. 295,728. Oct. 31, 1929. Appl. Aug. 18, 1928. 

The present invention relates to the purification and refining of hydro- 
carbon oil and more particularly to the sweetening of heavy naphtha, kerosine 
and the like. The process consists in agitating the oil with from 10 to 50 per 
cent. of the amount of “ Doctor” solution required in the absence of air, 
blowing a strong current of air through the mixture, adding the major 
quantity of sulphur in two batches, each followed by about one hour's air 
blowing, said batches not exceeding 0-072 Ibs. per Ib. of litharge, and then 
adding sulphur in relatively small hourly batches, each followed by about 
one hour's air blowing until the oil is sweet. H. E. T. 


137. Treative Hyprocarson C. W. Stratford. U.S.P. 
1,736,018, Nov. 19, 1929. Appl. Nov. 26, 1926. 

A method is described of treating hydrocarbon distillates for the purpose of 
removing colour bearing, resinous and unsaturated bodies, etc., from distillates 
such as gasoline, pressure distillate, engine distillates, kerosine, etc. The 
advantages of the system lie chiefly in the utilisation of a small self-contained 
apparatus, capable of rapid and intimate mixing of the hydrocarbon and 
treating material. Treating rates may be regulated and are adjustable as 
to contact time. 

The apparatus comprises a casing having top inlet and discharge pipes, 
together with ports for introducing a treating liquid. A cylinder open at 
both ends is situated inside the casing and is provided with holes near its 
lower end. A propeller within the cylinder causes a continuous flow of the 
liquid through and around the open ends and holes of the cylinder below the 
propeller. The heavier treating liquid is thus projected from the propeller 
by centrifugal force to pass with considerable velocity into the upward 
flowing stream outside of the cylinder. Means are provided to prevent 
spinning of the rising stream in the annular space between the cylinder and 
casing, and arrangements are made whereby oil may be added and treated 


oil removed continuously. W. H. T. 
See also Abstracts Nos. 134, 150 and 151. 
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Fuel Oil. 


138. Gasiryinc Heavy Oms. C. Chilowsky. E.P. 296,785. Sept. 4, 
1928. Conv. (France). Sept. 8, 1927. 

For use in internal-combustion engines, heavy oil is gasified by partial 
combustion in the presence of superheated steam. The air and steam are 
superheated to temperatures of 500-900° before coming in contact with the 
oil spray. The apparatus consists of a perforated mass of catalytic material 
on which the final gasification takes place at temperatures up to 1100°. The 
hot gases produced pass through an annular space surrounding the catalyst, 
the outer wall of this space being a thin sheet of non-corrosive metal through 
which heat is transmitted for the preheating of the air and steam used in the 
partial combustion. A variety of designs of apparatus to give good heat 
transfer between the hot gases and air are given. Advantage is also taken 
of the heat contained in the exhaust gases of the internal bustion engine 
for pre-heating purposes. T. A. 8. 


See also Abstract No. 127. 


8. C. 
opment 
Lubricating Oil and Wax. 
bydro- 139. Baiour Stock Manuracrure. R. D. Evans. Oil and Gas J1929, 
of air, A short general discussion on the acid treatment of bright stock is followed 
} major by the results obtained when working with a steam refined stock from an 
ur’s air Oklahoma green crude. The stock was treated with 98 per cent. sulphuric 
id then acid in two stages of 14 and 16 lbs. per barrel respectively. The sludge loss 
7 about was 30 per cent. The acid treated oil was contacted at 500° F. with 15 lbs. 
E. T. of clay pulp per barrel. The relation between the free acid present in the 
acid treated stock and the colour and acidity of the finished bright stock was 
determined. 
| There is a direct relationship between the acidity of the acid treated steam 
pose of refined stock and colour obtained in the finished bright stock. The acidity 
‘tillates of the finished oil varies with the free acid in the acid treated stock. To 
The produce a neutral bright stock from a steam refined stock high in acidity, 
stained it is often necessary to make a much lighter coloured oil than is desired. 
a ond R. W. L. C. 
able as 140. Dewaxine Lusricatine O1s. E. R. Lederer and R. Beattie. Oil 
and Gas J., 1929, 28 (29), 115. 
} pipes, The familiar Sharples process for dewaxing is reviewed. For the production 
pen at of oils of zero cold test by centrifuge, such as are required for the lubrication 
ear its of aeroplane and automobile engines at low temperatures, special methods 
of the ff must be adopted. The distillate must not be cracked. Asphaltic bodies 
jow the Bf in which are included the inhibitive or protective colloids which tend to keep 
‘opeller the wax in solution must be removed. Experience has shown that the 
ipward = ultimate pour test obtainable by centrifuging a 90 viscosity at 210° F. stock 
event is -10°F. This was accomplished by using a special naphtha as solvent 
ler and and chilling the solution to —50° F. (the lowest economical temperature). 
ax The so-called Weir process has been further investigated and the results 


of a number of runs are given. The process consists in chilling a naphtha 
blend of the stock to be dewaxed, adding a finely divided porous substance, 
such as diatomaceous earth, and filtering off the wax and the suspended 
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solid together. In the laboratory stage of the work, pour points from —18° F 
to -28° F. on stocks ranging from 120 viscosity to 210° F. to 200 viscosity 
at 100° F. were obtained. Considerable difficulties were experienced in 
transferring the process to large scale experimental work. Finally a small 
four-leaf jacketted filter was installed directly under the chilling tank. The 
equipment was operated with dewaxed oil from a Sharples plant. The blend 
was chilled to -42°F. One } Ib. of hyflo super-cel per gallon of stock was 
added to the chilled blend in one case and | Ib. per gallon of stock in a second 
case. The filter rates were 15 and 17-5 gallon per sq. ft. per hour respectively 
and pour points of —-10° and -12°F. for topped oils of about 80 seconds 
viscosity at 210° F. were recorded. It was found that for rapid filtration on 
a large scale the same naphtha dilution is necessary as is requir d for the 
Sharples process. The chief advantage of the filter aid method appears to 
be its mechanical simplicity. The use of solvents other than naphtha, such 
as alcohols, ketones, benzol and chlorinated petroleum ethers, hasnot advanced 
to a sufficient stage of development to be of general use. The pour points 
of oils made from a straight paraffin base Mid-Continent crude cut, dewaxed 
by the Weir process, range from —18° F. for oil of 48 viscosity to + 16° F. 
for oil of 210 viscosity at 210° F. The pour points in these cases are not 


SPERS EF 


considered to be due to the presence of congealing waxes, but are determined T 
by the congealing of the heavy lubricating stocks. Viscosity is therefore Cosi 
the limiting factor in the determinations of minimum pour point. The (vise 
pour points of such oils when plotted against viscosity give a straight line to ti 
graph. R. W. L. C. = 
141. Tue Antr-Oxycenic Errecrs or SuLPHUR AND SELENIUM UPoN an oi 
Rerinep TRANSFORMER Or; AND Pararrin Wax. S. Mizushima and bear 
T. Yamada. Petr. Times, 1929, 22, 900. 
The authors hav confirmed the statement that highly refined transformer 144. 
oil is more earily oxidised than less refined oil. 0-1 per cent. of sulphur was 
added to a refined transformer oil and oxidised with oxygen at 86 cm. pressure T 
for 100 hours at 120° C. and a parallel experiment was carried out with non- de: 
addition oil. On comparing the two oils after oxidation, with regard to - 
acidity, saponification value, tar and water formation, it was found that p we 
whereas the non-addition oil was strongly oxidised, that containing the added oud 
sulphur resisted oxidation to a marked degree. Experiments showed that heat 
@ similar addition of sulphur to paraffin wax precluded oxidation under the taker 
same conditions. After further work with iso-amylsulphide and selenium, on | 
it was found that these substances were also effective as anti-oxidants. pare 
W. The - 
142. Some QuEstions on Practicat LusricaTion TecHNIQuE. A. Mosser. Press 
Petr. Zeit., 1929, 25, 3-10. vaows 
The applications of various lubricants are discussed. Grease lubrication, noel 
owing to the tendency of grease to decompose into its constituents under § ,...... 
moderately high temperatures, can only be applied in cases requiring low highe 
temperature and pressure. Autoclave (transparent) greases do not precipitate @ ,,),,,, 
calcium soaps and are preferable to ordinary grease. Sodium saponified @ 
greases are good on account of their fibrous and porous structure and high §@ .,, 
melting point, but they have a limited application due to their solubility in § 4», , 
water. Vaseline, though generally recommended, especially for ball-bearings, BH yoon, 
is an exceedingly poor lubricant, either hot or cold ; its only recommendation owes 
is its anti-corrosive properties. For cold lubrication for every machine and mines 
ing there is an optimum depending on the selection of the appropriate pressi 


bearing 
lubricant. An ideal lubricant must have a low co-efficient of friction, and a 
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1s" F horizontal viscosity curve and so remain unchanged 
nary influence of temperature and pressure. Mineral oils usually vary greatly 
_ = with temperature, whilst fatty oils tend to decompose and deposit metallic 
= salts. Compounding does not eradicate this disadvantage. For hot- 
, bl machines, experiments show that better results are obtained with clear, low 
_. end flash-point cylinder oils than with black, asphaltic, high flash-point cylinder 
— ve oils. In automobile engines, water emulsions cause more trouble than 
} second dilution of the lubricant with fuel, but so long as the consistency of the 
ectively emulsion is no thicker than cream it seldom causes danger. Non-emulsifiable 
seconds oils are unsatisfactory as the settled water is sucked by the pump and delivered 
— = in place of oil. With metal working machines, many attempts have been 
or the made to replace rape seed oil as a compounding oil for lubricants, but so far 
pears to BH little success has been attained. The addition of topped mineral oil instead 
w, suck of rape seed oil is more or less satisfactory. Ww. 8. C. 
vanced 
43. Tae Ditvtion or Lusricatinc Ors anp Irs INFLUENCE ON THE 
+ 16°F FRicTION AND TEMPERATURES IN THE Beartncs. W.Paul. Petr. Zeit., 
1930, 26, Motorenbetrieb (7-8). 
srmined The utilisation of two oils, namely, a very viscous “* Gargoyle oil B” (vis- 
herefore cosity 17-8° E., 50° C.; or 2-7° E., 100°C.) and a very thin “ Gargoyle oil A” 
. The (viscosity 18° E. 100° C.), as lubricants is discussed. “A” causes 
ght line to the bearings. The author added to “B” various percentages of “ tail- 
L. C ends '’ of motor fuel and determined the viscosity in degrees Engler at 100° C. 
of the various blends. Results show that viscosity of 1-8° E. corresponds to 
f UPON an oil dilution of about 13 per cent. This is sufficient to cause damage to the 
ma and #§ bearings and other parts of the machine. W. 8. C. 
sformer Vacuum or Lusricatinec Oms. E. Petty. Refiner, 
hur was 1929, 8, (11), 90 
~~ gage The vacuum distillation of oil for the production of lubricants by means 
th non- Ff of a pipe still and fractionating column is discussed and the usual method of 
gard to operation described. As an example, a combined flow sheet and diagrammatic 
nd that BF ketch of plant used for processing a wax bearing crude is given. A reduced 
a crude representing 40—50 per cent. of the whole crude is pumped through 
an heat exchangers to the pipe still. It is remarked that great care should be 
der taken to prevent the oil film next to the tube wall from rising more than a 
— few degrees above the average temperature of the oil stream. The hot 
- reduced crude is flashed into the vaporiser section of the fractionating column. 
H. The vapour ascends through the rectifying section thereby meeting reflux. 
Mosser, § Pressable wax distillate is taken off as vapour from the top of the column and 
vacuum refined cylinder stock as a side drawn product of viscosity 150—160 
} ae secs. at 210° F. The viscosity of pressing stock, which is determined by 
ication, # length of the cut or the amount of gas oil left in the reduced crude, is adjusted 
s under according to refinery conditions. A low viscosity stock filters rapidly and a 
ered low higher viscosity stock more slowly. The heavier stock, owing to the smaller 
cipitate B volume to be handled, requires less refrigeration. An 80 to 90 viscosity 
ponified BF stock may be made for straight pressing or even a 100—120 viscosity stock 
nd high Hf made for pressing after dilution with naphtha or gas oil. The viscosity of 
bility in the vacuum refined overhead cylinder stock may be varied from 90 to 160 
earings sconds viscosity at 210° F. Through this range the stock can readily be 
ndatiot F dewaxed by centrifuge, filter aid or selective solvent methods. The deter- 


and the value of the light non-viscous neutral oils. 80-90 viscosity at 210° F. 
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vacuum overhead stock dewaxed by centrifuge can be split up by a re-run L 
unit into oils of 250 or 300 viscosity at 100° F. and a conventional bright of 8 
stock. in 8 
The filter aid method of dewaxing is coming into prominence partly owing stan 
to the difficulty of dewaxing long overhead cuts by the centrifuge. It pos. sepe 
sesses the advantage of being able to deal with greater variations in the nature var} 
of the stock to be handled, less delicate chilling process, less dilution and a said 
smaller gap between cold test and process (filtration) temperature. by ' 
In the vacuum refined stock there exists a balance between colouring E 
matter and higher boiling waxes so that the wax is free to be precipitated by of w 
temperature reduction. This is due to the fact that high boiling colouring form 
matter and asphalt is segregated into the residue by good fractionation, and 
The colour of the material directly off the tower is practically as good as that layer 
of well-treated residue stock which has received 35—40 Ibs. of acid per barrel, giver 
and it has a flash point of 30—50° F. higher. tests 
In the case of asphalt base oils, the absence of waxes and the presence of Th 
excessive amounts of colouring and unstable materials reduces the problem oxces 
to one of fractionation and acid treating. The reduced crude is fractionated (exce 
directly into two or three cuts—e.g., neutrals, motor oil and bright stock acid. 
making a pitch residue. Each cut must be refined separately. The pro- perox 
cedure complicates tower design owing to the number of plates required and were 
the attendant p drop. This raises the necessary pipe still temperature 147. 
with the result that some decomposition occurs. The other alternative is J. 
to make a long lubricating oil cut and re-run this to produce the desired The 
fractions. Some of the colouring matter present in the distillates from the eantio 
primary distillation passes into the residue on re-running. Figures are given produ 
to show the advantage of vacuum distillation of this type over conventional entre 
methods, together with the treatments required to produce marketable On 
products. R. W. L. C. 
145. Maxine Lusricatine Srocks. C. M. Ridgway. Petr. Engineer, oquive 
1929, 1 (3), 62. wae 
Pipe still methods are economical for the distillation of lubricating stocks, =° }. 
such as dewaxed long residuum or bright stock solution and pressed distillate, satura 
as fuel and steam consumptions are smaller than in conventional batch dis- 2-16 
tillations. To illustrate the pipe still method of distillation, the working [J >... 
up of a dewaxed long residuum solution is discussed. True boiling point The 
curves for Mid-Continent pressed distillate and dewaxed long residuum ere ch 
solution are given as well as comparative yields obtained from the latter by sees 
batch and pipe still distillations. The recovery of naphtha and the yield of light r 
lubricating oils is substantially higher, while steam consumption, gas oil A dete 
yield and loss are reduced in the case of pipe still distillations. with o| 
R. W. L. C. being 0 
146. New Mernops ror THE DETERMINATION OF THE CONDITION OF TRANS- 148. \ 
FORMER AND Switrcn Oms. Typke. Petr. Zeit., 1930, 26; Motor- 32: 
enbetrieb, 5-7. The I 
The methods of Walther, Baader and Schwittay for the determination of tion of 
the condition of used lubricating oils are described. In Walther’s sulphuric oils are 
acid test the colour of the acid layer, the appearance and quantity of the ment is 
intermediate layer formed between acid and oil, and if necessary the colour without 
change of the oil layer are observed (cf. Jour. Inst. Petr. Tech., Vol. XVI. 5° Engk 
Abstr. No. 58). He concluded that an oil was unusable when the acid layer and 2001 
at 50° C 


was nut brown, or turbulent, or when an intermediate layer of 1 mm. thickness 
was formed. 
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In Schwittay’s sodium peroxide test, 5c.c. oil, together with 5 c.c. 
of specially prepared sodium peroxide solution and 5 c.cm. benzene, are shaken 
in a graduated test tube for one minute. The solution is then allowed to 
stand for one minute and then heated in a water bath to 90°. A definite 


. separation of oil and solution occurs on standing, the colour of the layer 
ates varying from a light to a very dark colour according to the oil. Oils were 
abe opti opeaey when the separation amounted to more than 2 per cent. 
volume, 
uring Experiments were carried out on a number of used transformer oils, three 
xd by of which were extensively refined. Walther's test gave the extent of sludge 
uring formation and the colour of the separated layer was observed after 15 min. 
stion, and 3hrs. The separations by volume and the colours of the separated 
that layers in the sodium peroxide test and in the 4 per cent. caustic soda test are 
arrel, given and the oils described accordingly as usable or unusable. All these 
tests were carried out on the sludges. 
ce of The results obtained with sodium peroxide and caustic soda were similar 
’blem except for extensively refined oils. Oils with an acid number of less than 1 
nated (except that with a value of 0-88), in the sulphuric acid test, and oils with an 
stock acid number less than 1 (except that with a value of 0-84) in the sodium 
pro- peroxide test were all usable. Two samples which had an acid number of 1-4 
i and were usable, the others were unusable. W.8.C. 
ature 147. Decompostrion oF Pararrin Wax on Heatinc. H. I. Waterman, 
ive is J.N.J. Perquinand H. A. van Westen. J. Inst. Petr. Techn., 1930, 16, 29-33. 
sired The pyrogenetic decomposition of Rangoon paraffin, freed from air, was 
n the carried out in an atmosphere of carbon dioxide at 385°C. Hydrogen was 
ier produced in the reaction, and the gases contained a large quantity of un- 
‘ional saturated hydrocarbons. 
table On heating 90-0 g. of Rangoon paraffin wax for 7 hrs. at 385° C. there were 
C. formed quantities of unsaturated hydrocarbons, gaseous, liquid and solid, 
sneer, equivalent to 12 g. of bromine. 
’ Ninety grams of paraffin wax were then heated at 360° C. for several periods 
of 6 hrs. During the first period a quantity of unsaturated hydrocarbons 
ocks, was formed, equivalent to 2-72 g. of bromine, in the second period the un- 
late, saturation increased with 2-46 g. of bromine, and in the third period with 
h dis- 216g. of bromine. The gases and distillates were expelled from the heating 
rking zone and were not further subjected to heat treatment. 
point The authors have shown that the unsaturated compounds formed, which 
duum are characterised by the bromine value, really possess the unsaturation 
er by represented by the bromine number determined. A mixture of several 
old of light distillates from experiments at 360° C. had a bromine number of 61-7. 
as oil A determination of the hydrogen value gave a consumption which agreed 
with a bromine value of 60-9 ; the bromine value of the hydrogenated product 
C. being 0-1. H. E. T. 
RANS- 148. Viscovs Oms. J. Y. Johnson. From I. G. Farbenind. A.-G. E.P. 
f otor- 322,935, Jan. 21, 1929. Addition to 305,553. 

_ The liquid products obtained by the destructive distillation or hydrogena- 
ion of tion of solid carbonaceous materials or by the hydrogenation or cracking of 
shuric oils are submitted to the action of high tension electric currents. The treat- 
if the ment is carried out at any desired pressure in the liquid phase and with or 
olour without catalysts. An oil obtained from brown coal having a viscosity of 
XVI. 5° Engler at 50° C.is subjected to high frequency electric current at 3000 volte 
layer and 2000 cycles for 44 hours. It is converted into an oil of viscosity 115° Engler 
kness at 50°C. The treated oil may be blended with lighter oils to give lubricating 


oils of desired viscosity. T.A.8. 
E 
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49. Purtryinc Usep Lusricatine Om. C. E. Felch-Blake. U.S.P, 
1,723,023, Aug. 6, 1929. Appl. March 3, 1925. 

This invention relates to apparatus for treating oils for rectification, 
separation and purification purposes, and more particularly for the treatment 
of the oily admixtures contained in automobile crankcases, whereby the 
contaminated lubricating oil is continually purified and its valuable volatile 
fuel constituents reclaimed for conversion into useful energy. The apparatus 
described has a high efficiency and is adapted so as to be mounted in the 
exhaust pipe of an internal-combustion engine, with means for supporting it 
from the exhaust pipe walls. It has a fluid circulating conduit, including 
&@ winding passage-way for the inflowing oil which is in communication with 
a return passage-way, both of these having a relatively small area of cross 
section. The former is arranged as a tapered helix around the latter. Several 


diagrams illustrating the arrangement of the apparatus are provided. 
Hi. E. T. 


150. Removine Acip Reaction Propucts Om. J.C. Black, W. D. 
Real and J. R. McConnell. U.S.P. 1,725,611, Aug. 20, 1929. Appl. 
Oct. 13, 1926. 

A process is described for purifying petroleum oil distillates, and comprises 
treating the oil with sulphuric acid, and subsequently removing the excess 
of acid which remains dispersed in the oil, by treatment with a petroleum 
pitch-like material at an elevated temperature. H. E. T. 


151. Rewmovine Reaction Propvucts rrom Om. J.C. Black, W. D. 
Real and J. R. McConnell. U.S.P. 1,725,612, Aug. 20, 1929. Appl. 
Oct. 13, 1926. 

This application is a division of a previous application, Serial No. 141,421. 

The oil to be treated is agitated with sulphuric acid and the acid sludge 

removed. The separated oil, containing “ peppery” acid sludge, is then 


treated with a coal tar pitch which precipitates any sludge remaining in the 
oil. H. E. T. 


152. Apparatus ror Purtryinc Waste Lusricatine Om. J. C. Briel. 
U.S.P. 1,725,845, Aug. 27, 1929. Appl. Jan. 7, 1925. 

This invention provides a compact apparatus for the treatment and refining 
of waste lubricating oils, such as are periodically drained from the crank- 
cases of internal-combustion engines, whereby foreign matter such as water, 
gas, kerosine and solid matter is completely removed. H. E. T. 
153. Rectamie Lusricatinc Om. W. C. Rath. U.S.P. 

Nov. 12, 1929. Appl. March 20, 1929. 

A process is described for reclaiming used lubricating oil, such as spent oil 
from internal-combustion engines, and for producing gas in which the lower 
boiling constituents of the used oil are introduced as enriching ingredients. 
The process consistsin distilling the used lubricating oil witha combustible gas, 
whereby the diluent in the used oil is vaporised and carried away, while the 
lubricant is reconditioned for further use. H. E. T. 
154. Removine Mareriats rrom Hyprocarson 

C. L. Suhr and W. 8. Zehrung, Assistant to Pennzoil Company. U.S.P. 
1,737,737, Dec. 3, 1929. Appl. Sept. 8, 1927. 


1,735,546, 
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8.P. 155. Monran Wax Treatment. W. Pungs and M. Jahrstorfer. U.S.P. 
1,737,975, Dec. 3, 1929. Appl. June 17, 1928. 
ation, Deresinified Montan wax is purified by treatment with about 200 per cent. 
ment of chromic acid and sulphuric acid in aqueous solution at the boiling point. 
y the The product is then treated with glycerine or glycol and a small amount of 
dlatile sulphuric acid, whereby acidic substances are esterified. The highly bleached 
ratus wax thus purified has a greater fixing power for oil of turpentine and other 
than Monten wax leas purified. R. W. L. C. 
uding . Lusricatixc Ors. W. M. Stratford. U.S.P. 1,738,330, 
= Dec. 3, 1929. Appl. June 14, 1928. 
overal This invention relates to a process of treating and purifying hydrocarbon 
lubricating oils, The process consists in agitating the oil with concentrated 
T. sulphuric acid, separating the sludge, substantially neutralising the acid 
W.D treated oil and then redistilling the oil under vacuum in presence of an alkaline 
Appl material. R. W. L. C. 
157. Exrmwation or Impurrries Insutatine Ors. C. J. Rodman. 
prises U.S.P. 1,739,092, Dec. 10, 1929. Appl. Oct. 21, 1924. 
excess The removal of a large percentage of the water, any volatile solvents and 
‘oleum the agglomeration of finely divided bodies such as carbon or resins is accom- 
» Te plished by fitting an oil immersed electrical transformer with a pipe network 
w.D for liberating an inert gas such as carbon dioxide or nitrogen near the bottom 
ees of the oi] container. The portions of the device external to the transformer 
Appl. consist of a cylinder of compressed gas, a regulating valve, a dehydrator and 
ae a tell tale for regulation of the gas supply. R. W. L. C. 
158. or Hich Mettive Pornt Wax. F. W. Sullivan, Assr. 
s then to Standard Oil Co. U.S.P. 1,740,125, Dec. 17, 1929. Appl. July 23, 
in the 1924. 
E. T. Wax scale is subjected to distillation, either vacuum or steam, at a tempera- 
Briel. ture not exceeding 650° F. and preferably between 520° F. and 550° F. When 
vacuum is used, the absolute pressure should be in the order of 5 to 10 mm. of 
mercury, and if steam distillation is employed, sufficient steam should be used 
efining to provide one to two volumes of condensed water to each volume of distillate. 
crank-@ Distillation is carried on until the residue has the desired melting point. 
water, If desired, this residue may be further distilled at the same temperatures, 
E. T. the high melting point material being removed as distillate. To avoid dis- 
coloration, a residue of between 10 and 20 per cent. must be left in the still. 
35,546, The wax obtained by either method can be refined by sulphuric acid or by 
filtration through fuller’s earth. 
Den 
e lowe ® 159. Om Recrivizer. R. L. Skinner. U.S.P. 1,741,482, Dec. 31, 1929. 
edients Appl. May 26, 1928. 
~; This invention concerns improvements in lubricating oil rectifiers, such as 
os are used on internal-combustion engines, in order to reclaim or purify the oil 
E. T. during the operation of the engine. 
+ Ons. The rectifier consists of a combination of a casing providing a chamber, an 
USP. open oil-vessel in this chamber, means to heat this vessel by the heat of the 
engine, a conduit extending up over and having a down-turned portion to feed 
. oil into the vessel below the oil level maintained therein, a valve in said 
wy: conduit, a thermostat subjected to the temperature of the oil and governing 
ry the opening and closing of the valve, a vent for this conduit to the chamber 


on the delivery side of the valve to prevent syphoning off of the contents of 
E2 
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the oil vessel, when the oil feed to the vessel ceases. Means are also provided 
for removing the gases and vapours driven off from the oil and for delivery 
of the purified oil from the rectifier. H. E. 


See also Abstracts Nos. 126, 167 and 233. 
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160. THe Propuction or HyprocarsBons rrom Perroteum 
A. Schaarschmidt. Petr. Zeit., 1929, 25, 1465. 

The effect of concentrated nitric acid or N ,O, on benzine fractions is described. 
Repeated treatment of the n-pentane fractions with these reagents yield 
n-pentane, whilst all isomers and eventually cyclopentane are decomposed. 
With hexane and heptane fractions this method yields mixtures of normal 
hydrocarbons and naphthene (cyclohexane). The content of normal hydro. 
carbons—e.g., n-octane, n-nonane, etc.—in the high-boiling benzine is small 
enough to allow of their production. With nitric acid treatment, the boiling 
points of the constant boiling mixtures are separated further from one another, 
thus ensuring an easy decomposition. A factor of 0-4 instead of 0-3 had to 
be applied in the aniline test for cyclohexane. W. S.C. 


161. New Sywraetico Resins rrom Aromatic Hyprocarsons. Pan- 
chapagesa Krishnameerthy. E.P. 298,939, Jan. 24, 1929. Appl. 
Feb. 6, 1928. 

This invention relates to a process for manufacturing new synthetic 
resins from aromatic hydrocarbons containing a side chain. The process 
consists in chlorinating the side chain of the aromatic hydrocarbon so as to 
produce mono-chloro derivatives, and resinifying the resulting product after 
purification, in a suitable solvent, with small amounts of zirconium tetra- 
chloride or ferric chloride which act as catalysts. The reaction is accom- 
panied by evolution of hydrogen chloride, and the product after purification 
is almost free from chlorine. The reaction can be carried out at ordinary 
or slightly elevated temperature, and the nature of the resin depends on 
which chloride is used as catalyst. The following example illustrates the 
‘main outlines of the process :-— 

Toluene is chlorinated in sunlight until the theoretical gain in weight 
indicates the formation of benzyl chloride. The product is then fractionated 
until pure benzyl chloride is obtained, without contamination with higher 
chlorinated products. The higher chlorinated products can be utilised in 
the manufacture of either benzaldehyde or ‘benzoic acid and constitute the 
by-products. Benzyl chloride, free from traces of moisture, is dissolved in 
carbon bisulphide and a small quantity of zirconium tetrachloride, 1 to 2 per 
cent. is added, when a vigorous evolution of hydrogen chloride occurs. The 
reddish-brown syrupy reaction product is treated with water and a current 
of steam passed in until it is free from carbon disulphide. It is then boiled 
several times with water to remove soluble zirconium salts and dried. The 
bright yellow solid thus obtained is powdered and extracted several times 
with hot benzol, and the insoluble matter separated by filtration. The 
clear fluorescent solution is distilled to remove the solvent, and the residue 
melted and heated to about 280° C., with constant stirring and allowed to 
~~ The resin is thus obtained as an amber coloured, brittle solid which is 

te transparent. The purified resin has a molecular weight agreeing with 

tho-fermuis (0, Hy whese has act been determined. H. E. T. 
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ovided 162. Manuracrure or CoLourEeD Propucts rrom PETROLEUM 
elivery Resipvues, ASPHALT, ETC. Naam. Vennoot. de Bataff. Petr. Maatschj. 
E. T. E.P. 313,433, Dec. 2, 1929. Appl. Aug. 30, 1928. 
The invention relates to & process for the manufacture of lighter coloured 
products from petroleum residues, asphalt or similar substances containing 
tenes. Asphaltenes are removed from the raw materials in the presence 
or absence of a diluting agent, by means of a physical treatment. The latter 
involves the use either of a precipitating agent, such as hydrocarbons poor in 
aromatics, or of a decolourising powder. The asphaltenes can also be removed 
- by means of a chemical treatment which converts asphaltenes into insoluble 
= compounds, The resultant product is concentrated by steam distillation 
at normal or reduced pressure in order to impart the desired asphaltic pene- 
cribed. tration thereto. W. H. T. 
3 yield 
posed. 163. ManuractuRE or Hyprocarsons or Borie Port. 
normal I. G. Farbenind. A.-G. E.P. 320,846, Oct. 18, 1929. Appl. May 18, 1928. 
4 oar’ Mixtures of hydrocarbons, such as are produced by the destructive hydro- 
boili genation of coal or shale, by cracking oils, or by low temperature carbonization 
other of coal, can be converted into products of higher boiling point by subjecting 
had to them to the action of a halogen or halogen exchanging substance with the 
3c addition of an element era the third to the eighth group of the periodic 
ghee, system capable of existing in the metallic form, or a compound thereof, or 
Pan. mixtures of these substances as a catalyst. The operation is conducted at 
Appl. a temperature below 150° C. and preferably below 100° C. so that little or 
no resinification takes place. The initial material may be a gas but liquid 
thetic products are usually employed. Halogen exchanging substances may be 
. chlorinated hydrocarbons like methylene chloride, chloroform, carbon tetra- 
4 = ‘. chloride or halogenated products from coal. The starting material may be 
t after treated with halogen at a slightly elevated temperature, the amount of halogen 
taten, depending on the desired viscosity of the product. 

‘ The catalysts added may facilitate the exchange of halogen or exert a 
ation condensing action. In certain circumstances it is also advisable to use ele- 
dinary ments of Ist and 2nd group of the periodic system in small amounts up to 
in ob about 10 per cent. of elements of the 3rd to 8th group. 

a the Valuable lubricating oils and viscous rubber-like products are obtained 
by this process according to the nature of the starting material, and the 
weight nature and amount of halogen and catalysts. 
tn a As an example of the process, 10 parts of middle oil with boiling range of 
higher 200° to 270° C. from Elwerath petroleum are treated with 1 to 2 parts of a 
nol fa mixture of methane chlorination products with addition of 1 part aluminium 
te the chloride at temp. below 40°C., a solvent such as benzine being added as 
sed te diluent. The middle oil may be treated with chlorine then with aluminium 
) 2 per chloride. R. P. 
a 164. Propucrion or Carson Brack. J. Y. Johnson, assr. tol. G. 
boiled Farbenind. A.-G. E.P. 321,402, Nov. 4, 1929. Appl. Aug. 3, 1928. 
The A high grade carbon black is obtained by treating carbon monoxide under 
times pressures of from 100 to 200 atmospheres and at temperatures between 300° 
The and 400° C. in the presence of a catalyst which is solid under the conditions 
esidue of working. This catalyst consists of an element or compound of the iron 
ved to group in admixture with activating additions which are metallic oxides 
hich is other than those of the iron group. The action is exothermic, and the surplus 
. T. extraneous gases such as hydrogen, carbon dioxide, nitrogen, nitrogen 
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volume up to the ratio of several molecular proportions of extraneous gas to 
each molecular proportion of carbon monoxide. W. L. 


165. Aqueous Dispersions or Brrumens, Resins, Etc. F. B, 
Dehn. Comm. by the Flintkate Co., U.S.A. E.P. 321,721, Nov. 21, 
1929. Appl. May 21, 1928. 

The invention relates to improvements in processes for producing emulsions 
or dispersions in an aqueous vehicle, of water-repellent bases normally 
immiscible in water. The water-repellent bases may be described as pitchy 
or oleaginous in nature, and include substances such as bitumens, liquid and 
solid hydrocarbons, resins, waxes, fatty acids, etc. To the aqueous vehicle 
is added an insoluble mineral powder (e.g., clay) to act as dispersive-means, 
The hydrogen ion concentration of the aqueous dispersive-means is adjusted 
to give the optimum emulsification of the water-repellent base. In order to 
maintain the system at a pre-determined pH. value while dispersion is being 


effected, an alkaline salt such as barium hydroxide may be added. 
W. H. T. 


166. Cotourep Brrumrnovus Compositions. C. H. Grimshaw. E.P. 
321,948, Nov. 22, 1929. Appl. June 22, 1928. 

The patent describes a process of making coloured bituminous products in 
which a cold aqueous bituminous emulsion is mixed with argillaceous materials 
such as bentonite or potter’s clay. A white pigment or an organic dyestuff 
may be added to obtain the required colour. W. iH. T. 


See also Abstracts Nos. 116, 117, 119, 126 and 187. 


Analysis and Testing. 
167. Tae DererminaTion oF THE TaR NuMBER IN TRANSFORMER 
H. Burstin. Petr. Zeit., 1929, 25, 1704. 
In the determination of the tar number in transformer oils according to the 
ted V.D.E. (German Electrotechnical Association), a maximum value 
of 0-1 is allowed. As the maximum amount of tar obtainable is 0-04 gms., 
concordant results are almost impossible to obtain. The main sources of 
error are the temperature deviations during the prolonged tarring time, and 
the method makes no allowance for thermometer corrections. In the water- 
washing of the benzol solution, a sharp separation of the two layers is often 
impossible owing to the formation of an emulsion. Also, the ratio of the 
weight of the flask used and the tar found is unreasonably large. Even with 
extreme care, duplicate analyses seldom come within the limits allowed. 
The author considers that further work is necessary to establish the minimum 


possible experimental error. Ww. 8. C, 


168. Facrors 1s Determination or Gum. C. R. Wagner and J, Hyman. 
Oil and Gas J., 1929, 28 (29), 124, 258, 261, 262. 

Two usual misconceptions in connection with the above are dealt with. 
The first of these is the belief that the colour of a gasoline has necessarily any 
bearing on gum formation. Further, it is shown by solubility and chemical 
tests on gum deposited on evaporation that it is impossible that gum exists as 
such in gasoline. The gum forming materials present in gasoline are therefore 
termed “‘ pseudo-gums "—equivalent to the “ preformed gums" of Voorhees 
and Ejisinger. A modification of Smith and Cook’s test was adopted, the 
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being replaced by an actively boiling water bath, and the glass 
immersed as deeply as possible in the bath. The results obtained 


On the assumption that the compounds—the 
condensation products of unsaturated hydrocarbons and peracids—and their 
degradation products, i.c., esters and acetals, this scheme accounts for the 
behaviour of gasoline as regards gum formation when evaporated on the 
steam bath. 

The action of number of catalysts, acids and inorganic salts, has been 
investigated, and it is thought that along these lines lies the solution of the 
problem of determining the stability of gasoline in storage. H. B. T. 


169 New Srecrric Gravrry Batance (ror Gases). C. O. Willson. Oil 
and Gas J., 1929, 28, (32), 54, 174, 176. 


Working in conjunction with the Natural Gasoline Association, the U.S. 
Bureau of Standards have found the gravity bottle method for determining 
the density of a gas to be inaccurate, and the available types of balance 
unsatisfactory. As a result, a new type of balance has been developed and 
put forward as a tentative standard. This instrument depends for its 
principle on Boyle’s Law, the balance actually determines the absolute 
pressures at which each of two gases, one of which is air, at the same temper- 
ature have the same density; their true densities are then in the inverse 
ratio of these absolute pressures. 

Briefly, the balance beam has an inflexible sealed globe weighing not more 
than 1-5 Ibs. attached rigidly to the shorter arm, while the longer arm is 
screw threaded to carry the counterweights and lock nuts. The beam is 
supported not by knife edges, but by a modified Cardan suspension employing 
four phosphor bronze stripseach 0-125 in. wide and 0-001 in. thick. The centre 
of gravity of the beam system may be adjusted on the line of the fulcrum by 
means of a central vertically adjustable counterweight, so that the entire 
restitutional force may be the bending stress in the strips. The whole beam 
and clamping system is enclosed in a gas-tight cylindrical case provided with 
a thermometer, a mercury manometer, a needle valve gas connection, and a 
window with fine cross hair through which a scale at the end of the beam 
may be read. Accessories include a gas-tight hand pump, an accurate 
aneroid barometer, gas-tight hose, and a suitable mounting. 

For taking the density of a gas, the balance is levelled, the weights adjusted, 
and the balance is purged with the desired medium by repeated evacuation 
and refilling. The balance point for each medium is obtained by fine mani- 
pulation of the needle valves with the beam swinging slightly. When a 
balance is obtained the absolute pressure of the medium is computed from the 
manometer and barometer. The temperature must remain constant during 
a complete determination (air, gas, gas, air), and for accuracy in the third dec- 
imal place of the ratio a calcium chloride drier for the air should be used. 
L. H, A. 


See also Abstracts Nos. 135 and 146. 
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Refinery Plant. 


170. Corrosion anp Erosion Propiems or SutpHur Crupes. C. B. 
Faught. Pet. Eng., 1929, 1 (3), 48. 


In many cases it has been found that the metals most resistant to sulphur 
corrosion are less expensive than standard equipment. 

Brass and bronze have proved complete failures. Iron valves give good 
service as do good steel valves, but inferior steel is very unsatisfactory. 

. The most serious corrosion and erosion take place in the distillation unit. 
The charging pump is first attacked. Stainless steel liners and pump rods 
eliminate the trouble here. The problem is not very acute as long as the 
crude is cold. The action of salts, if present in the crude, begins in the heat 
exc rs. Neutralisers such as hydrated lime, caustic solutions, soda ash 
solutions and ammonia are used to combat this. 

Properly neutralised, the corrosion in the tubes is very slow and, unless 
excessive amounts of neutralisers are used, erosion is also slight. Corrosion 
in the bubble-towers and run down lines is practically eliminated by dry 
distillation. Hydrogen sulphide can be neutralised by the injection of 
caustic solution or ammonia into the vapour line in front of the condensers. 
A more effective and cheaper method is to circulate water, between 60 and 
65° F. through the condensers. W. L. 


171. Tae Proscreres or Heatep Priees. A. W. J. Mayer. 
Petr. Zeit., 1929, 25, 1673. 


This paper is a detailed discussion of the published work of a large number 
of observers on the factors controlling stream-line and turbulent flow of liquids 
in pipes, and the effect of bends in pipes, with special reference to the appli- 
cation of this work to pipe stills and the pumping of hot oil. Various 
equations and their methods of derivation are given, and the author pays 
special attention to those put forward by Stanton. W. S.C. 


172. or Tanks ror Hich TEMPERATURE AND PRESSURE. 
J. K. Wood. Chem. and Met. Eng., 1929, 36 (12), 737. 


This article, a continuation of Chem. and Met. Eng., 1929, 36, 610, provides 
a systematic method of calculation that will allow of easy manipulation of 
the various factors controlling the formule used in the design of tanks. 
The circumferential tension in the tank wall is the maximum actual stress in 
the entire tank, providing the elliptical type head, equal to or greater in 
thickness than the cylinder wall, is used. This stress, in pounds per sq. in., 
is given by PD 
2t 


where P = internal pressure in Ibs. per sq. in. 
D = internal diameter of the tank, and t = the thickness. of the 
cylindrical wall, both in inches. 
The safe maximum stress, Sw, is given by 


Sw = CL. 
100 f 


in which C.L, = the creep limit of the tank metal; f = the factor of safety, 
and e is the per cent. efficiency of the welded joints, usually taken as 90 per 
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The creep limit is the maximum stress which, if sustained for 1000 hours at 
a given temperature, will cause no appreciable creep. If Sa be made equal 
to Sw, safety and economy in design results, and the following is obtained:— 


t= 


A line chant to given on shen determinations, 
involving considerable manipulations of the terms, must be made rapidly. 
The use of this chart is explained and a typical designing problem is worked 


out. 


Assuming the use of elliptical heads, the exact weight of a cylindrical 
tank is given by :— 


+ Weight of connections. 
where D = internal diameter of tank in inches. 
1 = length of cylindrical portion of tank in inches. 
b = length of minor semi-axis of elliptical head in inches. 
t = thickness of tank plate in inches. 
dy, dy ....d, = diameters in inches of holes in tank for receiving 
connections. 


§ = lbs. per cub. in. of tank material ; on ph Ce Se 
0-283 Ibs. per cub. in. 


173. Treatinc Hyprocarsons. J. F. Johnson. U.S.P. 1,735,462. 
Nov. 12th, 1929. Appl. Dec. 12th, 1924. 

This invention relates to a method of cooling hot pressure stills, soaking 
drums, and like apparatus preparatory to cleaning, by means of atomised 
water in place of injected steam. Steam atomisation of the water is generally 
most convenient, but mechanical means may be used. The expense of 
generating steam for cooling is greatly reduced. heat is more rapidly absorbed 
by vaporisation of water, and less gas is produced for the cleaners to contend 
with. 

walls. J.M. F. 


174. Om Srmt. C. L. Parmelee. U.S.P. 1,736,325. Nov. 19, 1929, 
Appl. July 19, 1923. 
The invention relates to that class of stills in which a bulk of oil is main- 
tained in a vaporising chamber. Distillates separate from the bulk and the 
temperature of the latter is maintained by circulating a stream of oil through 

a heater and back into the main body of oil. 

A furnace is provided containing a conduit for passing and heating oil. 
The heated oil is transmitted to a chamber situated inside the bottom half of 
the vaporiser, from which it overflows into a second chamber half the height 
of the first. By this means, any tarry matter is settled out in the first 
chamber and clean recycle oil can be pumped from the bottom of the second 
chamber back to the pipe heater. Vapours from the overflowing oil pass 
upwards through the vaporiser, are scrubbed by reflux oil and by passage 
See also Abstracts Nos. 122, 129, 175, 196 and 218. 
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Engineering. 


175. Corrosion in On R. L. Duff. Oil and 
Gas J., 1929, 28 (29), 150, 274, 276. 


The high temperatures and pressures in modern refining processes demand 
materials having higher physical properties and resistance to corrosion. The 
use of alloys to combat these complex problems is increasing, and emphasis 
is placed on the importance of tests of the highly specialised materials being 
produced. Coatings are also of importance and are successfully used in 
many instances. Changing conditions and methods call for continual 
research, and each problem is an individual case, there being no one application 
of material or method that can be universally adopted. G. 8. 


176. A Srupy or Om Firrers. A. H. Hoffman. S.A.Z. Jour., 
1929, 25, 625. 


A number of used filters have been examined from which service data 
were available. These were cut open and the dirt and filter material inciner- 
ated and the ash weighed and analysed. Silica, iron, lead, copper and traces 
of tin, manganese, zinc, chromium, magnesium, and antimony were found in 
all filters. The life of the filters was found to be limited by the carbon 
collected rather than by the remaining solid matter. Broken filters were 
probably due either to overheating or to the use of gasoline having an 
excessive sulphur content. The wear of engines without filters was about 
twice that of machines with filters fitted as determined by loss of piston ring 
weight, but the wear of other parts was too small in 10,000 miles to justify 
the drawing of any conclusions. The use of filters appears to make it 
unnecessary to drain the crankcase as frequently as is usually recommended, 
and efficient air cleaners also tend to reduce cylinder wear. It was found 
that the viscosity of the crankcase oil fell rapidly during the first 200 to 
300 miles and then remained sensibly constant. The acidity rose rapidly for 
about the same distance and then varied about a steady mean value. R. 8. 


177. Improvements mv orn Retatmnc To Mecuanicat Sroxers. H. E. 
Yarrow. E.P. 293,629. Nov. 26, 1927. 


In mechanical stokers of the chain grate type the coal is prevented from 
caking on the inlet end of the grate by providing a number of normally 


stationary rabbles or ploughs to ensure the breaking up of any layer of caked 
G. 8. 


178. Prorecrion or Metattic Surraces From Corrosion. 8. O. Cowper- 
Coles, L. Taylor, A. A. Gould and P. G. Lucas. E.P. 322,296. Oct. 26, 
1928. 


The process of “ Sherardizing" metal surfaces by treatment with hot 
zine dust (E.P. 308,180, Sept. 19, 1927), is improved by carrying out the 
treatment in an atmosphere of carbon dioxide. The carbon dioxide is 
supplied to the treating chamber by means of rigid or flexible tubes, or the 
chamber may be perforated and surrounded by an outer casing to which the 
carbon dioxide is supplied. G. 8. 


See also Abstracts Nos. 157, 172, 196, 217 and 218. 
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Road Construction. 


179. Corp Lam Aspuaut Pavine Mixture. G. Abson. 8th Ann. Asphalt 
Paving Conference, Oct. and Nov., 1929. 
A cold laid asphalt paving mixture is one which can be spread, raked and 
cold as a pavement. These mixtures may be divided into three 
groups: (1) The type in which a volatile liquefier is used; (2) the type 
in which an asphalt emulsion is used with the water as the continuous phase ; 
and (3) the type in which very soft bitumen is used, including naturally im- 
pregnated calcareous or siliceous mineral aggregates. In a hot mixture the 
ing takes place with loss of temperature; while in the cold mixtures, 
breaking of the emulsion, evaporation of the liquefier or rather slow hardening 
of the soft bitumen must take place. In the latter case there is a sub type 
in which a soft bitumen with an extremely stable aggregate is used and in 
which no change takes place in the asphalt. It would appear that there 
is a definite need for investigation and improvement in the perfection of cold 
mixtures, for although they are not the equal of the proved hot mixtures, 
particularly under heavy mixed traffic, there is a large field for maintenance, 
repair and moderate traffic requirements in which cold mixtures seem to 
be necessary from an economic point of view. W. 


180. Drvetorpmentr AND Use or Roap Emutsions. L. 8. Cadic. Roads 
and Road Cons. 1929, 7, 478. 


Emulsions eliminate the use of expensive machinery in the form of heating 
plant and allow the application to be made under most weather conditions 
instead of being confined to fine dry weather. 

A substantial amount of the binder is suspended in an aqueous medium 
by means of an emulsifying agent. The binder should remain suspended 
without separation for an indefinite period. 

For grouted work, the emulsion is applied from pouring cans, its fluidity 
enabling it to penetrate to the full thickness of the road metal. 

The use of emulsions results in the road being constructed with the minimum 
adequate amount of binder and the maximum amount of stone. Emulsions 
are being increasingly used for surface dressing, particularly in damp localities. 

Seriously worn roads are scarified, graded, watered, rolled till firmly con- 
solidated, and then treated with emulsion; the surface is covered with 
pe noe graded chippings, rolled, a sealing coat of emulsion applied, and 
finally covered with smaller chipping to give a finish. W. L. 


181. Om Roaps Grve Satisracrory Service Mountain Recions. 
8. H. Diggs. Oil and Gas J., 1929, 28 (29), 234-244. 

The method of construction of oi] roads in Wyoming is given briefly. After 
grading, the road is allowed to go through one winter under traffic without 
any surfacing. This secures a firm foundation. The next summer 3} to 
4in. of gravel is put on the road, levelled off with a blade but not rolled. 
The road is then opened to traffic for another year. After this period the road 
is given a further 2 in. of finer gravel and then scarified to a depth of 3 or 4 in. 


application of oil of the same quantity per square yard, is made, and the 
road repeatedly harrowed and bladed back and forth until the mixture 
appears . It is then smoothed, leaving a small amount of 
crown and no shoulders. . ee i i 
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at a yearly cost of $400 per mile. At the end of one year only minor repairs 

are needed. Generally at the end of three years it is necessary to rescarify 

the surface. Very little oil is needed, but the material must be thoroughly 

mixed and the surface is bladed as in the original construction. The oil 

used should be one which acts as a plastic binder and does not harden or dry. 

182. Co-opeRATIVE RESEARCH AND STANDARDISATION OF Low Cost Roap 
Improvement. H. 8. Fairbank. 8th Ann. Paving Conference, Oct. 
and Nov., 1929. 

Four principal lines of investigation have been projected by the U.S. 
Bureau of Public Roads: (1) A rapid detailed study of the results of the 
various methods developed in many parts of the country with a view to 
determining the merits of each, developing useful and applicable information 
and further development from a knowledge of the principles involved in the 
newer methods. (2) To study the efficiency of the methods of applying and 
mixing asphalt, and eventually to suggest modifications in equipment and 
methods which might result in physical and economical improvements of 
construction. (3) Analysis of materials with a view to the development of 
bituminous materials having the characteristics found to be desirable for work 
of the various classes. (4) To build and study experimental roads of various 
types in order to isolate the effect of variables not detectable in the broader 
field investigations. Work has been commenced on each of the above phases 
and a short account of the progress under each heading is given. W.H.T. 


183. Brrumtvovs Roap Surractyc. T. P. Frank. Roads and Road 
Construction. 1929, 7, 468. 
The first portion of the paper deals with types of bitumen surfaces. 
Precoated chippings are recommended and their method of preparation 
is briefly described. Grouting is not considered very satisfactory, as the 
composition of the road surface will rarely be uniform and the operation 
can only be made after carefully drying of the road. There is a modern 
tendency to increase the cushioning effect by introducing a binder course 
between the mastic carpet and its concrete foundation. Descriptions are 
given of the manufacture of three bituminous road materials prepared by 
‘ocal authorities. Bitumens prepared by steam distillation are more suitable 
for road work than are blown bitumens. Three types of material not included 
under B.E.S.A. specifications are mentioned and briefly described. In the 
first, the aggregate is coated with flux oil and powdered bitumen added. 
The amalgamation of these two materials to produce the asphalt cement 
takes place under the compression of the roller and subsequent traffic. Fine 
variations of the cement can be made to suit all conditions. 
A second type comprises materials which while being mixed hot are laid cold. 
Their composition is :— 
Mineral aggregate 
Filler .. 
Bitumen 
Kerosine 


The specification for the bitumen is :— 
Solubility in CS, .. ss 
Penetration at 77° F. 

Duetility at 77° F. 
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The last of the three types is rock asphalt, containing a percentage of 
bitumen varying from about 6-4 to 7:1. 

The second portion of the paper deals with skidding and slipperiness. 
The camber should not be excessive and crossfalls steeper than 1 in 36 should 
be avoided. Relatively sharp bends in the length of the road should be 
properly super-elevated. 

Flux oils used in the preparation of bitumen must be non-volatile. Many 
slippery bituminous surfaces are due to disregarding this dictum. An excess 
of bitumen is liable to make the surface less non-skid than it otherwise would 
be. The penetration of the bitumen should come well within the specification. 

A porous aggregate may, unless the mixing is carefully regulated, hold too 
much bitumen and give an indifferent foothold. 

Repeated spreading of sand or chippings may in some cases prove advan- 
tageous, but generally, it is found that after disintegration of the gritting 
material, the result is worse than if no gritting had been carried out. With 
foothold. 
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184. Co-operative RESEARCH AND STANDARDISATION OF Low Cost Roap 
Improvement. P. Hubbard. 8th Ann. Paving Conference, Oct. 
and Nov., 1929. 


The author deals with the experimental status of low-cost road improve- 
ment and states that at present information is being collected dealing with : 
(a) Available asphaltic materials ; (b) their relation to existing specifications, 
and (c) improvements in products to be used for specific purposes. The 
behaviour of certain asphaltic material in combination or contact with various 
soil types and mineral aggregates requires study both in the field and labora- 
tory. In dealing with mixed-in-place methods, the author points out that 
although the natural stability of an aggregate will be increased by the adhesive 
strength of the bitumen, the latter cannot be successfully applied if the 
mineral aggregate itself is not inherently etable. Again, the climatic condi- 
tions will determine to some extent the proportion of asphalt in the bitumen 
required for satisfactory road making. In arid localities, only a low percentage 
of asphalt is required, but where good waterproofing qualities are desired, 
the percentage must be relatively high. It is suggested that the following 
basic types of asphaltic products should meet most of the requirements for 
low cost road construction : (1) A priming oil of low viscosity for cold applica- 
tion, consisting of a relatively hard asphalt cement cut back with kerosine 
distillate ; (2) a slow curing oil of medium viscosity, consisting of a relatively 
soft asphalt cement cut back with kerosine distillate; or residual oils or 
blends of similar properties; (3) a rapid curing oil of fairly low viscosity 
consisting of a paving asphalt cut back with a gasoline distillate; (4) a very 
soft asphalt cement of between 150 and 300 penetration. The unnecessarily 
large number of individual products illustrates the desirability of simplifica- 
tion of specifications. For the latter it is believed that the following tests 
will provide all the information required : (1) Flash point for all four products ; 
(2) specific viscosity Engler at 77° F. for priming oils, and at 122° F. for slow 
and rapid curing oils ; (3) penetration at 77° F. for the soft asphalt cement ; 
(4) distillation test with cuts at three temperatures for all products except 
the asphalt cement, with penetration test specified for the residue from 

distillation ; (5) volatilisation test for the asphalt cement, with penetration 
of the residue specified; and (7) solubility in carbon disulphide for all 
preducte, 


W. H. T. 
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185. Omep Gravet Roaps in Cororapo. J. E. Maloney. Roads and 
Streets. 1929, 69 (10), 368 


Short stretches of road in three widely separated sections of the state were 
oiled in 1928. The Vernon Canon Road was surfaced in 1923. The surfacing 
was crushed gravel 6in. in depth and 18 ft. in width constructed in two 
courses. The bottom course was 4in. thick and composed of stone passing 
a ljin. screen with circular openings, while the top course, 2 in. thick, was 
of crushed material passing a similar ? in. screen, The road was worn 
through the surfacing into the base course, leaving 2 to 4 in. of well compacted 
stone as a good sub-base. The surface was not disturbed but cleaned of 
loose dust and the major depressions filled. Oil was applied at the rate 
of } gall. per square yard, followed by a second application of } gall. per 
square yard. Crushed fine material (} in. to dust) was spread to a depth of 
‘in. After six months service, examination shows a féw shallow cuts and 
everal small potholes. The cost per mile was less than $2000. 

The San Luis Valley Road was completed in 1928, and oiling and surface 
mixing was done shortly afterwards. The surfacing was 6in. deep. The 
bottom course of 3in. was compacted as much as possible by rolling and 
wetting while the top course was left loose. For both courses, all stone 
passed a lin. screen with circular openings, and the top course material 
was mixed with oil. The cost per mile was slightly under $2000. 

The Northern Colorado Section was fourteen miles long and was completed 
in 1926. 3-7 miles were completed in 22 working days. Owing to cold 
weather, there was considerable balling of the oil and finer particles and the 
extra work involved raised the cost to $2637 per mile. Fuel oil as a binder 
must be asphaltic base oil. It must not contain more than 0-5 per cent. 
of wax, and not less than 60 per cent., nor more than 70 percent., of asphaltic 
residue having a penetration of 80 at 77° F. Its Pensky Marten Flash Point 
must not be lower than 175° F., and its viscosity at 122° F. must be not 
less than 25 nor more than 45 Saybolt. Ww. L. 


186. Foe Acorecates 1x Brrummnous Mixtures. H. W. Skidmore, 
Roads and Streets. 1929, 69 (10), 349. 


This subject divides into two sections: (1) Fine aggregate; (2) filler. 
The primary function of both is the reduction of voids, but the filler performs 
@ special function in stabilizing the mixture. The first step in selection of 
aggregate is a study of the fine aggregate, exclusive of filler, and then in 
combination with various fillers. Selection results from a consideration 
of: (1) Voids; (2) workability and compressibility of the mixtures under 
field conditions; (3) stability of the mixture; (4) moisture absorption ; 
(5) durability of the aggregate. 

The determination of aggregate voids are made in heavy metal containers 
capable of receiving repeated heavy blows and using dry aggregate packed 
to refusal. 

If a mixture cannot be compressed to within about 95 per cent. of its 
theoretical maximum density, it may prove unsatisfactory, and if the com- 
pression falls much below this early failure is certain. A curve is given 
showing the relationship between specific gravity, compressibility and loads 
applied. Stability is affected by such factors as: (1) Variations of grading 
of aggregate ; (2) shape, surface texture, porosity and rugosity of aggregate ; 
(3) filler fineness, shape of grains, etc.; (4) nature and consistency of the 
bitumen ; (5) denseness of mixture; (6) uniformity of mixture; (7) work- 
manship in construction; (8) temperature of test. 
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Figures and tables are given to show that stability bears a constant rela- 
tionship to the amount of filler in the aggregate, and also to show the falling 
off in stability when the bitumen is substantially either more or less than the 
amount required to fill aggregate voids. Absorption is a function of denseness 
of mixture and consequently is directly related to the compressibility of the 
mixture. A table is given showing the results of a study of five different 
fine aggregates in combination with a given amount of two fillers. 

Diatomaceous silica is cited as a special filler. It is extremely fine and 
weighs about 20 lb. per cubic foot as against 75 to 95 lb. for the average 
filler. Although its void -reducing properties are slight, it imparts remarkable 
stability to the mixture, and when employed in judicious quantities increases 
the compressibility and workability of the mixture. Its remarkable stabilizing 
value resides in the nature and shape of its particles. Ww. L. 


187. Roap Emutstons. P. E. Spielmann. Paper No. 8. Public Works, 
Roads and Transport Congress. 1929. 

The paper commences with a theoretical consideration of emulsions. 
The two chief properties in emulsions are: (1) The greatly diminished effect 
of gravity, and (2) the developments at the surface of each liquid particle 
of surface energy. 

Bituminous emulsions are exceedingly complex, asphaltic bitumen itself 
consisting of a suspension of colloidally fine carbon in a very heavy oil. 

The length of time of the breaking of an emulsion depends on conditions, 
and can be, to a certain extent, controlled. It is probable that the bituminous 
binding material sets in two stages: the emulsion (a “ hydrosil "’) coagulates 
to a “ hydrogel,” which is reversible if conditions are favourable, and then 
hardens further and becomes irreversible and stable. 

The desirable characteristics of good emulsions are given as :— 

1. Bituminous material must be of high quality. 

2. Emulsions must be stable at high and low temperatures, but must 

break readily after contact with the mineral aggregate. 

3. They must be of the proper fluidity. 

4. They must be capable of employment in wet and dry weather. 

5. The final deposit must be waterproof and form a stable road mixture 

at all temperatures. 


6. The best conditions for adhesion must be attained. 


7. The smallest amount of emulsifier must separate out with the binding 
material. 


Generally, road emulsions contain 50 to 60 per cent. of asphaltic bitumen. 
Tar emulsions carry a higher percentage of binding material and also of 
emulsifier than asphaltic bitumen preparations. 

Except for the alkalies, the emulsifiers, though remarkably diverse, are all 
of the same general class; either colloids or possess colloids as their active 
component. The emulsifier must be present in as small a proportion as 
possible. Simple substances are now being replaced by multiple emulsifiers, 
the principle being to add a colloid to protect the colloid protecting the 
dispersed particles. 

The effect of dissolved salts in the water is extremely variable, though 
generally their effect is sufficient to destroy or even reverse the colloidal 
system. For emulsion mixing, the usual machines used are the slow moving 
paddle mixer and the high speed machines. There is a connection, clear 
but not precise, between the grade of asphaltic bitumen and the type of 
machine most suitable to it. 
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In actual roadmaking, dust and mud must be removed from the road 
surface as completely as possible. Emulsions, if correctly applied, appear 
to have solved the problem of slipperiness. Emulsion grouted roads can 
hold their own on all but the heaviest traffic routes. The advantages and 
disadvantages of emulsions are summarized as :— 

Advantages : 

1. The bituminous binder is heated to the minimum during manufacture 

and not at all during application. 

2. Roads can be treated in wet or dry weather. 

3. The method of application is quick and easy. 

4. The required penetration of the surface is easily achieved. 

5. The road is not closed to traffic for long, if at all. 

6. Construction and maintenence costs are low. 


7. Surface is dry, stable and of unchanging roughness in extremes of 


temperature. 
8. Surface is almost completely dust free and waterproof. 
Disadvantages : 
1. Heavy rain may stop work. 
2. Most emulsions are proprietary articles. 
3. Many emulsions are as yet unproved. 


See also Abstracts Nos. 165 and 166. 


Antidetonation. 


188. Errectr or Terrartuyt Leap, Hor Surnraces anp Spark 
on Frame AnD Pressure Proracation. M. Souders, Junr., and 
G. G. Brown. Ind. and Eng. Chem. 1929, 21, 1261. 


Four fuels were examined at various mixture strengths without addition 
of tetraethy! lead, and with the addition of tetraethyl lead in vapour form 
and also decomposed. 

The fuels were exploded from atmospheric pressure and temperature in 
a bomb and the resulting pressure rise measured by means of a diaphragm 
indicator. The travel of the flame was recorded photographically. The 
fuels used were pure benzene, n-heptane (refractionated), 3-methylpentane 
and a pentane consisting of 68-8 per cent. n-pentane, 31-2 per cent. 2-methy!- 

. Addition of tetraethy] lead vapour reduced the final uniform 
velocity of the flame, while addition of the decomposed tetraethyl lead 
reduced the velocity still further. 

In certain cases, auto-ignition was observed ahead of the flame accom- 
panied by a marked increase in the velocity of the flame. The temperature 
of the hot spot required to induce auto-ignition under the conditions of test 
was sufficient to cause a red heat. Benzene could not be made to auto- 
ignite, pentane required the maximum temperature attainable in the hot 
spot, heptane auto-ignited at a lower temperature, and 3-methylpentane 
at a lower temperature still. 

It was invariably found that silent explosions were unaccompanied by shock 
pressure waves, and that the louder the ‘“‘ ping” the more violent the vibra- 
tions of the pressure indicator. 

The effect of tetraethyl lead appears to depend on the effectiveness with 
which it is decomposed and on whether the time element is sufficiently long 
to allow the decomposition products to lose their effect. 
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only developed after auto-ignition ahead of the flame or after complete 
inflammation, being reflected backwards and forwards through the com- 
pletely inflamed gases with the velocity of sound. This differs from a detona- 
tion wave which has a velocity several times that of sound. 

The authors conclude: (1) That tetraethyl lead must be decomposed to 
be effective, at least in explosive mixtures; (2) that decomposed tetraethyl 
lead decreases flame velocity and rate of rise of pressure, particularly from the 
auto-ignition flame, and raises the temperature required for auto-ignition 
ahead of the flame front; (3) that the pressure waves are initiated in the 

partly burned gases by the sparks passed subsequently to the initial igniting 
spark; (4) that a shock wave is developed from the mutual influence of 
pressure waves and a high rate of release of energy; and (5) that auto- 
ignition ahead of the flame results in a high rate of release of energy. R. 8. 


Cracking. 


189. New Type or Cracxine Unrr. L. de Florez. Oil and Gas J. 1929. 
28 (29). 132, 246, 248. 


This cracking plant was developed for the purpose of permitting the factors 
of temperature, time and pressure to be varied sufficiently to extend its 
operation to the manufacture of products of either the liquid phase or the 
vapour phase type. 

A unit dealing with 1000 bbls. per day of heavy crude has been operating 
successfully for nearly two years at Bayonne, N.J. From the heater the 
oil passes to a point near the bottom of a combined expansion chamber 
and fractionator. The charging stock enters this chamber at a higher point, 
and is heated and subjected to a cracking distillation which causes the light 
vapours and recycle stock to ascend into the fractionator. The recycle 
stock is drawn off at a point above the charge inlet into a tank, whence 
it is pumped to the heating unit. Naphtha and non-condensible gases are 
taken from the top of the fractionator, and residuum is drawn off at the base 
of the expansion chamber. 

It may be considered that cracking takes place in two stages: 
chamber. 

The primary cracking is regulated by control of the outlet temperature of 
the heater or by varying the circulation of the recycle stock whereas the 
secondary cracking is controlled by varying the quantity of products retained 
in the base of the chamber and by varying the pressure. 

When operating at high temperatures and low pressures, primary cracking 
vapour phase operation. 

By gradually raising the pressure, more secondary cracking takes place 
and the character of the distillate changes towards the type usually attributed 
to liquid phase cracking, the change becoming well defined when pressures 
of 60-60 Ib. per sq. in. are reached, the temperature remaining constant. 

On further increase of pressure and a decrease of temperature the change 
in character becomes still more marked. 
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Further units are now under construction and have been modified from 
the original design in that the chamber and fractionator have been separated 
into two towers, and the plant is now provided with heat exchangers and gas 
recovery equipment. 

The heating unit is of special design, and comprises a steel shell lined with 
firebrick in which the tubes are disposed vertically around the circumference 
of the inner wall. 

The burner is located at the base of the structure, and the burner gases, 
which contain practically no excess air, pass upwards through the radiant 
chamber, through an economiser section, and thence through an air preheater 
to the stack. The oil is passed through the heater at very high velocity, 
using pressure drops of the order of 300 Ib. per sq. in., and this, together with 
efficient separation from the reflux of material likely to promote coking, 
enables the heater to operate for indefinite periods without cleaning. 

The oil from the heater enters the chamber through a nozzle placed 
tangentially to the wall. This brings about good separation and prevents 
entrainment of heavy residuum which would lead to formation of carbon 
on the bubble trays. 

The unit in operation has run for periods of 600-700 stream hours at heater 
outlet temperatures of 1050° F. 

Tables are given showing quantities and qualities of products using widely 
different charging stocks and operating under various temperature and 
pressure conditions. 

Tecuntcat, MANUFACTURE oF ANHYDROUS ALUMINIUM CHLORIDE. 
M. Naphtali. Petr. Zeit. 1930, 26, 55-56 

McAfee’s process is described. teats em. 
alumina, not more than 5 per cent. silicic acid and not more than 3 per cent. 
iron oxide is used. Silicic acid leads to the formation of silicon chloride 
causing chlorine losses, and excess iron pollutes the finished product. Bauxite 
is calcined at 968° C. in a rotary oven and then mixed (3:1) with a good 
coking coal. The mixture is pulverised, compounded with a good flux— 
e.g., molten asphalt or paraffin residues—and transferred to a briquette 
press under 211 atmospheres pressure, and heated to 833°C., when the 
briquettes consist of 82 per cent. bauxite and 18 per cent: carbon. These 
are then air-blown for 15 minutes and then chlorinated for 8-10 hours at 
860° C. The aluminium chloride passes to an air-cooler by which the vapours 
are cooled to some degrees above the solidification point, thence to a vertical 
iron tube where the chloride is deposited as a powder. It is 94 per cent. 
pure, with chlorides of iron, titanium and silicon as impurities. Improve- 
ments by replacing the coal by petroleum coke and the elimination of the 
air-blowing are suggested. Ww. 58. C. 
191. Prevcreres or Varour Puase R. C. Osterstrom and 

C. R. Wagner. Refiner. 1929. 8 (12). 59. 

When liquid phase cracking was first developed, the process was carried out 
in shell stills at a distillation rate of 2 per cent. per hour, and distillation was 
stopped when 50 per cent. of pressure distillate had been obtained. Later, the 
rate was increased gradually during ten years progress, until 6 per cent. per hour 
could be distilled. The distillate produced at high rate was of higher A.P.I. 
gravity, and fuel oil and gas were produced in smaller quantity. To a large 
extent this development coincided with the development of fractionating 
apparatus. Investigation revealed that time and temperature were the 
factors affecting these reactions, and that pressure up to a certain point at 
least only acted as a means of keeping the oil in the higher temperature zone 
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until the desired extent of decomposition took place. It was apparent, also, 

that it was necessary to remove the products of cracking from the reaction 

zone as rapidly as possible to prevent secondary reactions and to avoid loss 
of gasoline. 

When a study of vapour phase cracking was undertaken, particular attention 
was therefore given to relations existing between time and temperature of 
reaction and the yields of useful products obtainable. Rittman (Bull. 114, 
U.S. Bureau of mines) came to certain conclusions, but the effect of pressure 
upon the time of reaction was not ciearly demonstrated. 

The data given indicate that it is highly improbable that the final products 
under the operating conditions represent the products of primary decomposi- 
tion of the gas oil molecule. Rough calculations as to the time occupied 
by any particular molecule of gas oil in passing through the converter, using 
Boyle’s law and assuming the molecular weight of the fractions, give an 
approximate time of from 0-8 to 1-5 secs. depending on length of tube. 0-10 
to 0-20 secs. is required to raise the temperature to cracking point, so it is 
evident that to determine the course of the reaction any attempt must provide 
means for the separation of samples after a contact time of less than one 
second. The problem is made more complicated by the tendency of vapours 
to cling to surfaces, which leads to uncertain conclusions, as it is definitely 
known that up to velocities of 3000 ft./min. this effect is apparent although 
it decreases rapidly after a velocity of 2000 ft./min. is reached. 

It has been fairly well proven that the following generalizations hold true :— 

1. Up to 2 atmospheres pressure the only effect of pressure is to increase 
the time factor. 

2. For a given time, increasing the temperature increases the ratio of gas 
to motor spirit produced. 

3. For a given temperature of reaction, increasing the time increases the 
ratio of gas to motor spirit produced. 

4. Between 565° and 625° C., changing time or temperature has relatively 
little effect on the quality of spirit produced unless the time is so short 
as to give a recirculation ratio in excess of 6 to 1. 

5. Low vapour velocities in zones of high heat transfer result in high 
gas yield. 

6. The vapour phase reaction is highly endothermic and requires large 
amounts of heat to maintain the cracking temperature. 

7. Variation in the quality of charging stock causes some variation in the 
product, but is much less marked than in liquid phase cracking, although 
it is possible that quantities of a given quality of product may vary 
with variations in the charging stock. The extent of treatment 
to produce a stable finished product may be influenced by the chemical 
properties of the original oil. R. P. 


192. Vapour Puase Crackinc. C.R.Wagner. Refiner. 1929. 8(11). 80. 
Vapour phase cracking is claimed to produce a motor spirit com 
to benzol for blending purposes, at a cost comparing favourably with that of 
liquid phase cracking. The gases from the process may be used for the 
manufacture of glycol, acetone, alcohols, etc.; the dry gas (calorific value 
1700 B.Th.U./e. ft.) is particularly valuable for enriching town gas, as the 
high olefine content prevents deposition of naphthalene. Over half of the 
dry gas produced is said to be convertible into easily treated motor spirit 
rich in compounds boiling from 65 to 150°C. This spirit would appear 
valuable in aviation, as the anti-knock properties are even higher than those 
of the original spirit. . 
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One of the first successful commercial processes was the “Gyro.” Hot 
feed oil is pumped through a pipe still from which it passes at about 370° C. to 
an evaporator, where fuel oil bottoms are dropped. A limited amount of 
steam is admitted in the evaporator, and the mixed vapours, freed from 
entrained liquid, are superheated 15-30° C., to remove the liquid fog always 
accompanying saturated gas oil vapour. The vapours are then run through 
converter tubes in parallel, each tube having a catalytic core. In the initial 
pass of the converter, heat is supplied ata rate exceeding 75,000 B.Th.U./sq. 
ft./hr., to raise the temperature to about 600°C. The cracked products 
enter an arrester, sprays of cold make-up oil reduce the temperature to about 
320° C., and the vapours and liquid are delivered to a fractionating tower. 
The reflux condenser in this tower produces, together with heat exchangers, 
sufficient steam for the pumps and for rerunning the overhead distillate. 
The bottoms from this column form the hot combined feed (make-up oil and 
recycle oil) for the pipe still. Light spirit may be recovered from the un- 
condensed vapours by compression or absorption, but it must be treated in 
a similar manner to the raw spirit distillate. 

The process is applicable to a wide range of charging stocks, with production 
of closely similar spirits and gases. Average yields from gas oils are: motor 
spirit (F. B. P. about 220° C.), 60 per cent. ; dry gas 30 percent. By treating 
the dry gas these yields become 75 and 15 per cent. respectively. The 
process is very flexible ; asphalt residue may be obtained instead of fuel oil, 
or by causing mild cracking in the pipe still and evaporator, fuel oil viscosity 
and yield may be decreased. 

A further advantage lies in the desulphurizing nature of the reaction. 
From a given cracking stock, the vapour phase cracked distillate will contain 
only 50-60 per cent. of the sulphur which would be present in the liquid phase 
cracked distillate. This desulphurizing is accompanied by increased H 58 pro- 
duction, which, however, is said not to cause corrosion, since the only vulner- 
able spot, the converter, is made of stainless steel to withstand oxidation by 
the hot furnace gases. L. H. A. 


193. Tue Iyriuence or High PressuREs ON THE YIELDS AND PROPERTIES 
or CracKkeD Benzines. A. N. Sachanen and M. D. Tilitscheyew. 
Petr. Zeit. 1929. §. 566-567, 586-588. 

The effect of cracking experiments under various pressures is investigated 
on paraffinic Masut oil, Surachany Masut, and Baku solar oil distillate of 
specific gravities 0-906, 0-893, and 0-890 at 15° respectively. The yields in 
per cent. by weight of gases, benzine (to 200°), light oils (of 200-300° distilla- 
tion range), and residue above 300° are tabulated for each oil. The results 
show that in the initial stages of cracking, pressure has no effect. Higher 
temperatures and pressures cause the condensation of unsaturated hydro- 
carbons in cracked benzines, or conversion into saturated compounds, and 
those two reactions lead to a decrease in the yield of benzine. The period of 
cracking under high pressures also has an influence on the yield of light 
products. 

The results of further work on cracking under high pressures of refined 
Grosny-paraffin of melting point 53-54° C. are given. A sharp decrease in 
the yields of cracked petroleum (distilling between 200° and 300°), occurs 
between 10 and 20 atmospheres pressure. The iodine values and aniline 
points of the cracked benzines and kerosines are determined. Results 
show that the iodine numbers of cracked benzines decrease with increased 
cracking pressures, whereas the aniline points increase, also the content of 
unsaturated hydrocarbons. The iodine values of cracked kerosines are 
very little changed by increased cracking pressure. 
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The following conclusions are drawn from this work :— 


1. In the initial stages of cracking—.c., up to 10 per cent. benzine yield— 
the increase of pressure has very little effect. 

2. Rather strong cracking—i.c., 25-30 per cent. benzine yield, with a 
pressure increase of 10 to 40 atmosph a decrease of about 

3 per cent. in the benzine yield. 


3. Decreases in benzine yield with increase of pressure are caused by a 
further decomposition of the cracked benzines through partial conversion 
into gaseous products, and by polymerisation of part of the unsaturated 
hydrocarbons into higher-boiling compounds. 

4. An increase in pressure from 10 to 40 atmospheres with fairly strong 
cracking brings about a decrease in the content of unsaturated hydro- 
carbons in cracked benzines of about half. 


5. The content of naphthenes in cracked benzine increases with increase 
of pressure from 10 to 40 atmospheres, by 3-4 per cent. 

the naphthene content of the cracked benzines and kerosines to further 
limits. Ww. 8. C. 


194. Coxe Resmpve ry Crackine Operation. A. N. Sachanen and M. D. 
Tilitscheyew. Oil and Gas J. 1929. 28 (31). 48-147. 

The modern cracking plant must produce a high yield of gasoline with a 
minimum of coke, but practically not more than 30 per cent. of gasoline 
can be produced in a single operation, as further cracking is accompanied 
by heavy coke formation. Therefore in refinery practice a higher yield is 
produced by repeated cracking. 

In the cracking process, coke is formed mainly from aromatic hydrocarbons 
which are primarily condensed according to the scheme benzine, diphenyl, 
naphthalene, di-naphthyl, ete. On further cracking, the high boiling aromatic 
compounds are further condensed into tar-like products and finally form coke. 
During the first stage of cracking, gasoline is formed without coke, but an 
accumulation of heavier condensation products takes place in the residue 
indicated by the increase in the specific gravity, and as soon as the yield 
of gasoline reaches a certain amount, the formation of coke proceeds and 
increases rapidly as cracking continues. For example, in cracking a Russian 
crude oil the following figures were obtained :— 


Gasoline by wt. Coke by wt. 
61 ws 0-07 
11-6 O11 
21-0 uh 1-06 
25-6 4-92 


Coke formation sets in earlier with crude or fuel oil than with distillates, as 
much as 25 to 30 per cent. yield being obtained from the latter before coke 
begins to form. 

More intense cracking causes excessive coking, therefore to inerease the 
yield of gasoline, the product obtained in the first cracking should be distilled, 
and only the fraction boiling up to 350° C. subjected to the second treatment. 
High yields may thus be obtained without formation of coke. 

In refining practice, heavy residue is separated in the expansion chamber 
and the reflux from the dephlegmator only is returned into the system. 
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Following this method, a gas oil was subjected to successive cracking. 
The product of the first cracking was distilled up to 200°C. for gasoline 
fraction, then to 350° C. for the recycle fraction and the residue discarded. 
The result of six operations are reproduced below :— 


Gas & loss. Below 200°. 200°-300°. Above 350°. Coke. Dist. Loss 


1 8-3 28-7 486 .. 195 0 .. 37 
5. 1-0 ... 07 
%bywt. .. 103 .. .. .. Wl © . & 


The decomposition velocity decreases with the extent of cracking, and the 
speed of formation of gasoline decreases thus | : 1-7 : 3-2: 5-7: 21: 14 times 
over the six operations. 

The relative amount of gas produced increases with increase of cracking, 
180 litres in the first operation to 1500 litres in the sixth, and the specific 
gravity of the gasoline, as well as of other products, increases with increase 
in cracking. 

A light cracking of straight run products consists in comparatively rapid 
decomposition of paraffins, and the splitting up of long side chains from 
hydroaromatic and aromatic hydrocarbons. 

This process therefore gives little gas and coke. In repeated cracking 
not only are the original oils decomposed further, but also a decomposition 
of the lighter hydroaromatic compounds takes place, consisting of hydro- 
genation followed by splitting up the simplest side chains, which reaction is 
carried out at a slower rate. 

The hydrogen liberated, as well as the lighter hydrocarbons formed from 
the short chains, results in greater yields of gas, and the increased amount of 
aromatics is the cause of coke formation in further processing of the oil. 
Recycling has therefore a practical limit. 

Heavy cracking has a great influence on the character of the products. 
The content of unsaturated compounds decreases with increased cracking 
and the content of aromatics increases. After a six fold cracking of gas oil, 
the gasoline is composed of aromatics only which is indicated by the aniline 
point C. 

In ordinary recracking methods, the cracked recycle oil is mixed with the 
raw feed and the mixture recracked. As the velocity of cracking of the 
former is less than that of the latter, it will be only partially cracked and will 
decrease the yield from the plant. The cracked stock therefore should not 
be mixed but recracked separately, and the same holds good for the recycle 
oil from the second cracking. R. P. 


195. Devetopment Commerciat Crackinc. A. L. Strout. Oil and 
Gas J. 1929. 28 (29). 62, 229. 

The causes of coke formation in cracking to a liquid residuum are discussed 
and a plant is described, which, it is claimed, will operate successfully on 
heavy gas oil or topped crude with practically no formation of coke, and will 
produce a “ tar” or liquid residuum of high carbon-hydrogen ratio containing 
a@ very small amount of sediment. 

The plant comprises a furnace of ample heating surface in which the radiant 
heat is well distributed over a large number of tubes in which high oil velocities 
are maintained, 
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From the coil the oil passes to the digester of small cross section, in which 
the liquid is maintained at a low level. This liquid has a tar content of about 
40 per cent., and is withdrawn to a flash still at low pressure. 

The commercial tar is run off from this still, and the vapours pass through 
with raw charging stock. 

The vapours from the digester pass to a fractionating tower from which 
oo is taken overhead and recycle stock from the bottom. 

A method and plant for desulphurising the pressure gasoline produced 
as above are also described. 

The separation of the naphtha and fixed gases is effected in two stages 
under pressures of 250 and 150 Ib. per sq. in. The naphtha is then submitted 
to high pressure rectification before the final release to atmospheric pressure. 
A very sharp separation is thereby obtained between desirable and unde- 
sirable constituents. The gas produced is practically dry, and the naphtha, 
which cam fustionsted to is found to be 
substantially free from hydrogen sulphide and other fixed gases. H.B.T. 


196. Pressure Srizt Corrosion Prostems. W. G. Whitman and J. K. 
Roberts. Oil and Gas J. 1929. 28 (29). 94, 183, 186. 


In cracking equipment, corrosion is caused by hydrogen sulphide present 
in the raw material or formed during processing. The direct reaction of 
hydrogen sulphide with iron at low temperatures is very slow in the absence 
of water, but becomes rapid at high tenyperatures. Two factors affect the 
corrosion rate—temperature and concentration. An increase of 25° to 30° F. 
is indicated as doubling the reaction rate. Concentration—i.c., partial 
pressure at the reacting surface—is affected by four factors: hydrogen 
sulphide present or formed, total pressure on the system, velocity and turbu- 
lence of the oil and vapour, and protective coatings either artificial or formed. 
The most common method of combating corrosion is the use of metal 
walls of excess thickness, which are allowed to corrode until the minimum 
is reached. 

Three general methods of reducing corrosion are : (1) Reducing the corro- 


which will react with the hydrogen sulphide ; (2) increasing the resistance of 
the metals used by using an alloy such as 4-6 per cent. chromium, which 
hab to tas of and (3) isolating the 
metal by means of liners of cement, refractories or metals. G. 8. 


197, Crackinc Om. A. C. Spencer and E. W. Luster. E.P. 295,399. 
Nov. 11, 1929. Appl. Aug. 11, 1928. 

The oil to be cracked is pumped through a cracking coil and passed into a 
vertical soaking drum, thence to a horizontal evaporator where tar is settled 
out and withdrawn. The vapours travel through heat exchangers to preheat 
the feed and then into a dephlegmator. Part of the condensate is pumped 
through a second coil in the furnace, heated to a temperature below cracking 
and returned to the lower section of the dephlegmator to assist in vapourizing 
lighter fractions. The vapours continue through a second series of heat 
exchangers to a second tower, which is operated in the same way, and finally 
the light end point product is condensed and separated from the gas. R. P. 
198, Destructive HyprocEenaTion or Ors. F. Hofmann and C. Wulff. 

E.P. 301,395. Dec. 19, 1929. Appl. Nov. 27, 1928. Conv. (Ger.) 
Nov. 29, 1927. 


Halogenides of boron, or the addition products of these compounds, are 
used as catalysts for the cracking or destructive hydrogenation of hydro- 
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carbons. . The process of cracking may be carried out under known condi- 
tions at temperatures from 250° to 800°C. It may be advantageous to add 
containing it. 


199. Treatment oF Hyprocarnon T. W. 8. Robinson and 
C. de Ganahl. E.P. 321,473. Nov. 14, 1929. Appl. Aug. 15, 1928. 


It is well known that material issuing in the hot state from a cracking 
plant is very liable to deposit coke in the pipes or vessels through which 
it passes. In order to prevent the formation of coke, it is proposed to coo! 
the hot hydrocarbon material to a temperature below 800° F. before it comes 
into contact with the metal surfaces on which it can deposit tar or coke. 
This method may be carried out in several ways, all of which comprise a jet 
through which the hot material passes into a cooling chamber. The cooling 
liquid, oil or water, may be supplied in such a manner that it protects the 
walls of the cooling chamber by means of a tubular ring perforated so as to 
direct the cooling liquid on to the walls of the chamber, or it may take the form 
of a screen of cooling liquid surrounding the jet, or a jet of cooling liquid may 
be caused to impinge on the jet of hot liquid. Other arrangements are also 
suggested. R. P. 


200. Propvuction, rrom HyprocarsBon Marertat, or Gases or Liquips 
or CHancep Morecutar Wercent. I. W. Henry. E.P. 321,910. 
May 17, 1928. 

Hydrocarbon fluids or solids are subjected, in a retort, to the action of a 
high-frequency, oscillating, non-sparking electro-magnetic field in the presence 
of water or steam. The vapours are led to a receiver, where they are again 
subjected to the action of a similar electro-magnetic field. Permanent 
spaced electric conductors are used as short-circuited secondaries to collect 
impurities formed during vapour generation. The apparatus for carrying 
out the process is described. G. 8. 


201. Treattnc Hyprocarsons. Jenkins Petroleum Process Co. E.P. 
321,929. Nov. 20, 1929. Appl. Aug. 20, 1928. 


The invention relates to improvements added to the Jenkins or similar 
cracking plant, whereby cracking is conducted in a closed circuit. 

The plant may consist of a bank of heating tubes expanded into upper 
and lower transverse drums which are connected respectively to the front 
and rear of a super-imposed still or drum. The latter is connected to a 
dephlegmator by vapour and reflux lines. The gasoline fractions are con- 
tinuously released from the tower and the reflux oil is continuously returned 
to the still in an unimpeded flow along with raw oil fed into the column, 
whilst a continuous rejection of a portion of the contents of the still takes 

in a substantially equal amount to the quantity of raw oil supplied 
to the still. The contents of the apparatus are kept in circulation by a 
propeller situated in the rear leg connecting the main still to the transverse 
drum. 

In order to prevent change of temperature or disturbance of conditions, 
the mixture of reflux and raw oil from the dephlegmator is fed through 
lines which enter the still at the rear, extend the length of the still, then 
discharge into the current of oil flowing in the opposite direction. Thus 
the feed is preheated before mixing with the bulk oil in the still, and any 
the heating tubes. 
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202. Crackinc Perrotzum. A. Sachanen and M. Tilitscheyew. E.P. 
322,760. Sept. 11, 1928. 

cracking, coke is not formed until some time after the commence- 
ment of the cracking operation, the time varying with the nature of the oil 
product. With distillates, coke production begins after 25-30 per cent. 
of cracked spirit is produced, whilst with heavy bituminous crudes or residues, 
coke formation begins with the production of 10 per cent. of cracked spirit. 
In cracking plants fitted with reaction vessels, coke formation takes place 
whilst the oil is held in a quiescent state at high temperature and its removal 
causes an interruption of the process. In the present process the oil, after 
leaving the heating coil, is passed through a long series of reaction coils, 
where it is maintained at cracking temperature and in a condition of turbulence 
so that coke cannot be deposited. The duration of heating is more definite 
under these conditions than when the oil forms part of a big bulk, and it is 
only possible to fix the average duration of the reaction period in the reactor. 
After leaving the reaction tube, the oil is expanded into a vaporizing chamber 
at amospheric pressure from which coke can be easily removed. , em 


203. Caratymic TreaTMeNnt or Hyprocarson Om. G. Egloff and J. C. 
Morrell. U.S.P. 1,705,180. Mar. 12, 1929. Appl. Sept. 5, 1928. 

This invention relates to improvements in a process for treating hydro- 
carbon oils, and refers particularly to the conversion of hydrocarbon oils 
under substantial pressure, in the presence of a catalyst. 

The oil is initially raised to a cracking temperature, and while at this 
temperature regulated quantities of hydrogen chloride are injected into the oil. 
The co-mingled oil and hydrogen chloride are then passed to an enlarged 
zone containing disentegrated aluminium, while the vapours are withdrawn 
from the zone for condensation and collection. A super-atmospheric vapour 
pressure is maintained in the oil undergoing conversion during the process. 
The condensate collected is returned to the treating zone for further treat- 
ment, and in this manner increasing yields are obtained. A diagram showing 
the arrangement of apparatus for effecting the conversion is . eK 

.E. T. 


204. G.L. Prichard and H. Henderson. U.S.P. 1,734,827. 
Nov. 5, 1929. Appl. Mar. 4, 1922. 


Two horizontal drums are connected by a number of tubes in parallel, 
and the whole is suspended in a specially designed heating chamber, so that 
the tubes and lower drum are free to expand downwards. Connected to the 
upper and lower drums, by pipes below the oil level, is a vertical surge chamber 
having @ vapour outlet to a dephlegmator. The hot gases from the firebox 
pass into the heating chamber to heat the tubes, causing a flow of oil and 
vapour into the upper end of the surge chamber, whilst oil is drawn from the 
bottom of the surge chamber into the lower drum of the still. Fresh oil is 
fed into the bottom of the surge tower to replace cracked distillate. The 
lower drum is fitted with a shelf directly beneath the heating tubes to receive 
coke or deposits which may be cleaned out periodically. The rapid circula- 
tion of oil produced by this method prevents the formation of coke to a great 
extent and heating efficiency is high. R. P. 
205. Rermave Hyprocarsons. A. C. Vobach, assr. to Sinclair 

Co. U.S.P. 1,736,234. Nov. 19, 1929. Appl. Feb. 29, 1928. 
The invention relates to improvements in the production of cracked naphthas 


prior to their vapour-phase refining by an adsorptive catalyst—e.g., fuller’s 
earth. Such a process is of particular value when vapour phase cracking 
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is employed for the production of a motor fuel, since undesirable gumming 
constituents only are polymerized, the valuable anti-knock unsaturateds 
being unaffected 

Both the polymer run- off from the refining operation and the mixed vapours 
from a typical cracking operation contain: (a) Light constituents suitable 
for inclusion in the petrol fraction; (6) intermediate constituents suitable 
for recycling; (c) objectionable heavy constituents unsuitable for further 
cracking. The presence of (a) and (6) in the polymer run-off is due chiefly 
to entrainment (which becomes more serious with high polymer yields), 
only small proportions being actual polymers. 

Vapours direct from the cracking operation ascend a scrubbing tower 
counter-current to the polymer run-off from the refining tower, with or with- 
out raw feed oil. Fractions (a) and (6) of the polymer run-off are vaporized, 
but fraction (c) of the cracked vapours and polymer run-off is withdrawn from 
the cycle as liquid. The vapours then pass up a reflux tower counter-current 
to raw oil, whereby fraction (6) of the cracked vapours and polymer run-off 
is condensed and withdrawn together with the raw oil as recycle stock. 
Further light constituents of fraction (b) are condensed in a fractionating 
tower supplied with finished petrol as reflux medium, and these are also 
recycled. Vapours leaving this tower contain fraction (a) of the polymer 
run-off, and are such as to produce end point spirit after refining by passage 
through the adsorptive catalyst and separation of polymer run-off by frac- 
tional condensation. L. H. A. 


206. Convertine Heavier Ors Licuter Orns. R. J. Black. U.S.P. 
1,737,634. Dec. 3, 1929. Appl. Aug. 3, 1923. 

In cracking petroleum, certain waste products are formed, particularly 
coke and non-condensible gas. These gases are utilised by returning them 
with the feed oil under pressure to the cracking still, but other gases may be 
used besides the gas produced in the process. The invention is of particular 
application in pressure distillation processes which are continuously fed with 
fresh oil during the cracking operation, or in processes where the oil is circu- 
lated to and from a tank through a heating coil. The novel parts of the plant 
consist of a gas receiver to collect the permanent gas from the gas separator, 
@ gas pump, and an absorber. The gas and the oil are pumped separately 
into the absorber, thence through tubes into the bottom of the cracking still. 

R. P. 
207. Heattxe Om. J. Primrose, assr. to Foster Wheeler Corpn. U.S.P. 
1,738,263. Dec. 3, 1929. Appl. July 2, 1923. 

In heating a cracking still the fuel is burnt in an enclosed space to which 
air in excess of combustion requirements is supplied. The temperature of 
the said space is thereby lowered and the volume of combustion gases in- 
creased. Heat is transferred to oil circulating in the said space by direct 
radiation. The combustion gases and the excess air are passed to a second 
enclosed space and cooled by transferring heat to circulating oil by convection 
during their passage to the second space. The remaining heat in the gases 
is used to heat oil circulating in the second space and to preheat the excess air 
supplied to the first enclosed space. G. 8. 


208. Rermmne Hyprocarson Ons. H. L. Pelzer. U.S.P. 1,740,625. 
Dec. 24, 1929. Appl. June 11, 1927. 
In cracking the heavier and higher boiling point hydrocarbon oils, such as 
gas oil, to produce lighter and lower boiling point oils, one common method 
is to circulate the charge in the still downwardly, through a bed of finely 
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divided absorbent or filtering material, such as fuller’s earth, calcined bauxite, 
pulverised coke, then through heating tubes, and back to the still. 

The absorbent or filtering material removes pitch-like constituents, formed 
during the cracking process. These form carbon-like deposits, which clog 
the filtering bed, necessitating cleaning of the still. 

By arranging the bed in three layers, top and bottom of fairly coarse, 
and the middle of fine material, the still can be kept running much longer 
without cleaning. The coarse top layer tends to promote the separation of 
the pitch-like constituents, and to form a crust, which, being exposed to the 
high temperature of the circulating charge, is converted into cokey particles, 
which do not clog the filter bed. The bottom coarse layer prevents choking 
of the supports for the bed. 

Fuller's earth is particularly useful, as it has both absorbing and filtering 
action. It also has a selective action with the more objectionable pitch-like 
constituents, particularly those containing sulphur. This invention appar- 
ently assists in making these special capacities of fuller’s earth more effective. 
J. M. F. 


209. Treatinc Hyprocarson Ors. C. J. Greenstreet. U.S.P. 1,740,691. 
Dec. 24, 1929. Appl. Aug. 4, 1927. 

By heat insulating all passages from furnace to exit, in a cracking plant, 
operating costs and fuel consumption are reduced, and increased percentage 
of light hydrocarbons are recovered, with minimum of labour. 

The crude oil is run through topping coils, and heated above the boiling 
point of the benzine fraction. It is then led through a series of digester 
tanks, where asphalts and tars separate out. The heavier fractions from 
each tank.condense, and are collected in the next tank. From the last tank 
the benzine vapours are led to a storage tank. The condensate is passed 
to a distillate storage tank and from there is pumped to preheater coils and 
is just vaporized as it leaves them. This vapour is led together with steam 
through the cracking coils, where it is heated under pressure. The oil vapours 
are then circulated through the same digester tanks as used for the benzine 
fraction from the crude oil, and pass from tank to tank as described above. 

Heavier fractions, not transformed to lighter fractions, owing to the high 
velocity, are cracked in the digester tanks, so producing a high percentage 
of lighter hydrocarbons. 

The topping coils may also be used as cracking coils, by running the dis- 
tillate more slowly, with excess of superheated steam. 

The apparatus described is not absolutely necessary for this process, and 
may be modified, especially to introduce more heating at particular points. 

J. M. F. 


210. Conversion or Hyprocarson Ons. E.E. Bartels. U.S.P. 1,741,045. 
Dec. 24, 1929. Appl. Nov. 29, 1926. 


The invention describes a form of apparatus for converting high boiling 
point hydrocarbon oils into those of low boiling point. The oil is heated in a 
pipe still to a conversion temperature, above 700° F., and before appreciable 
conversion takes place is passed into a chamber, from which it passes by 
overflow lines and distribution means to a series of other chambers, kept at 
the conversion temperature ; the oil is distributed approximately equally 
among the chambers. Unvaporized oil is drawn off from these chambers 
at equal rates, and the vaporized material passes into a dephlegmating 
tower, in which is a cooling coil, to regulate the end point of the gasoline 
produced. Reflux from the tower is returned to the pipe still. The vapours 
are passed to a condenser, and the condensate to a receiver. 
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In usual practice, oil is passed from chamber to chamber by overflow 
lines, and tarry matter and coke is much greater in the last than any other 
chamber. By the equal distribution of the oil, as in this invention, the 
tarry matter and coke is evenly distributed amongst the chambers, and its 
character is such as to decrease the amount of dense carbonaceous matter. 
The length of the run, before cleaning is necessary, is thus substantially 
increased. J. M. F. 


211. Fractionation or Pressure Stitt Varours. J. E. Bell. U.S.Ps. 
1,741,275 and 1,741,276. Dec. 31, 1929. Appl. Mar. 24, 1924. 

The object of this invention is to dispense with redistillation of pressure 
distillate, usually necessary to obtain the desired gasoline fraction, by fraction- 
ally condensing the vapours of the pressure distillate as they come from the 
reflux tower on the pressure still. 

The vapours from the reflux tower on the pressure still are passed succes- 
sively through a series of separate condensing chambers maintained at succes. 
sively lower temperatures, and a regulated part of the condensate from 
chambers at lower temperature are refluxed into chambers at a higher tem- 
perature. By regulation of the amount of reflux returned, the amount of 
condensation is controlled. It is advantageous to maintain the difference 
in temperature between the reflux and the vapour as low as possible. R. P. 


212. Crackine Hyprocarsons. J. E. Bell. U.S.P. 1,741,277. Dee. 31, 
1929. Appl. Jan. 22, 1925. 

In treating gas oil for the production of gasoline by the usual cracking 
methods, the pressure distillate usually contains a considerable amount of 
kerosine and even heavier compounds, so that it is necessary to redistil a 
relatively large amount of pressure distillate. One of the objects of the 
present invention is to eliminate such redistillation to save fuel. 

The heat of the pressure distillate vapours escaping from the pressure 
still is employed to fractionate the pressure distillate by passing the vapours 
successively through the towers. Charging stock is introduced directly 
into the tower which the vapours first enter, and the reflux and charging 
stock are returned to the still, whilst a distillate, including constituents suit- 
able for including in the gasoline, is introduced directly into the second tower. 

The first tower thus effects an initial separation of the heavier components 
of the pressure distillate and returns them to the still for further cracking. 

In the second tower, the vaporisation of the lighter constituents of the 
oil introduced further cools the cracked vapours and condenses the heavier 
fractions which mix with the unvaporised part of the oil to form a reflux 
which may be cracked separately as it would re-evaporate if passed into the 
high temperature cracking still and recycle without economic yield. The 
gasoline vapours from the second tower are condensed to give the desired 
spirit. R. P. 
213. Hyprocarsons. J. E. Bell. U.S.P. 1,741,357. Dec. 31, 

1929. Appl. July 9, 1924. 

The object of the invention is to dispense with the redistillation of pressure 
distillate from cracking plant, necessary to produce the required gasoline, 
by fractional condensation of the vapours as they come from the cracking 
still, and at the same time utilising the heat of the vapours to preheat the 
charging stock. Thus the latent heat of the pressure distillate vapours is 
not wasted by condensing in the ordinary way, but is returned to the still, 
and the fractionation may be controlled by regulating the flow of raw oil 
passing through the condensing chambers. 
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A series of separate condensing chambers in which the vapours are 
fractionally condensed may be arranged vertically in the form of a tower 
and the condensing surfaces may be tubes through which the charging stock 
flows. 

The final condensation of the gasoline fraction may be effected in the upper- 
most section of the tower, or the gasoline vapours may be conducted from the 
tower and condensed separately. Two or more charging stocks of different 
characteristics may be treated in a single operation. For example, heavier 
stock may be circulated through the fractionating tower on its way to the 
still and lighter charging stock may be supplied directly to the cracking zone, 
or lighter oil containing gasoline fractions may be charged to the tower and 
heavier cracking stock to the still. 

The tower comprises a cylindrical shell and at each end are header sheets 
forming inlet and outlet chambers. The space between the header sheets 
is divided into a plurality of condensing chambers. Between the condensing 
chambers are chambers for the cooling oil formed by header sheets. The 
header sheets are connected by batteries of tubes whereby the cooling oil 
may flow down the tower in successive stages. The vapour chambers are 
tu 


214. Crackxine Om. G. Egloff. U.S.P. 1,741,510, Dec. 31, 1929. Appl. 
June 26, 1926. 


The invention refers more particularly to the type of process in which oil 
is passed through a heating coil, thence to an expansion chamber and thenee 
to a dephlegmator where insufficiently cracked oil is condensed and returned 
to the system for further treatment. 

The dephlegmator is provided with a series of baffle plates and pans alter- 
nately disposed. From the pans, reflux pipes lead to different parts of the 
cracking equipment. The oil from the lowest pan is run into the exchange 
line between coil and expansion chamber, the second reflux pipe discharges 
into the upper part of the cracking coil, the third into the lower part of the 
coil and the fourth pipe into the feed line. The idea of the patent is to 
215. Osrarxtnc Hyprocarsons or Low Borixe Pomrs rrom Hypro- 

CARBONS OF Hicu Borne Ports. P. Danckwardt. U.S.P. 1,742,165, 
Dec. 31, 1929. Appl., April 23, 1927. 


This invention relates to a process for producing from fixed hydrocarbon 
gases and mixtures of hydrocarbons of high boiling points, such as fuel oil 
or tar, hydrocarbons of low boiling points, identical with or similar to gasoline. 
The oil is heated by an apparatus comprising a still, adapted to contain a 
body of oil and a plurality of compressors connected in series and located 
within the oil. Gas and oil vapours are compressed in successive stages 
to such a pressure that the oil within the still boils. The compressed gases 
are allowed to escape into the oil at a pressure of not less than 2000 Ibs. to 
a square inch, when vapours and gases from above the oil are conducted to 


See also Abstracts Nos. 120, 121, 123, 128, 133, 148, 163, 168, 
172, 173 and 232. 
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Oilfield Technology. 


216. Isrermrrrent Inpucep System ror Gas Lirr. L. G. E. Bignell. 
Oil and Gas J., 1929, 28, (32), 214. 

The intermittent induced gas lift is advantageous in wells where the oil 
level has fallen to such a point that straight gas lift is inefficient. Jordan 
and Taylor have designed apparatus for governing the injections to a group 
of six to twelve wells. The gas inlet line to each well has a magnetic valve 
such that whilst an electric current is supplied to it, a pilot valve employs 
high pressure gas to open the main valve. These magnetic valves are 
controlled as to order and duration of opening from a “ JAT gastributor.” 
This sytem is applicable to plain intermittent gas lift, and allows the fluid 
level to rise in the interval between each “ shot.” 

The JAT Oilift displacement pump is a recent development of this idea, 
applicable to wells of the pumping class with low oil levels. A chamber 
consisting of from 40 to 150 ft. of casing as large as the well will take, is 
provided with a standing valve at the bottom and a special chamber valve 
at the top. To the top of this valve are screwed two concentric strings 
of tubing, 1}in. and 2in. in diameter respectively ; the l}in. tube is in 
direct connection with a non-return valve and “ skeeter bill,”” extending 
from the bottom of the chamber valve to just above the standing valve. 
The whole chamber, chamber valve body, and skeeter bill is run into the well 
to the desired depth on the 2in. string. The valve proper, comprising a 
spring-loaded plunger, can be run in on the 1} in. string down to its seating. 
High pressure gas (about 350 lb./sq. in.) introduced into the annular space 
between the two strings by opening of the magnetic valve will actuate the 
chamber valve, thereby closing the relief port and admitting gas to the 
chamber. This closes the standing valve and displaces oil up the skeeter 
bill and 1}in. tube. When sufficient gas has been injected to ensure the 
delivery of all the oil from the chamber the magnetic valve closes, the gas 
pressure drops, and the chamber valve returns to its normal position, thus 
allowing any gas in the chamber to exhaust itself into the well. Oil which 
has meantime accumulated between the casing and the chamber now enters 
the latter through the standing valve, and the cycle is repeated. 

As compared with pumping, this method is claimed to produce more 
oil at less cost. The oil is of slightly higher specific gravity, but the gas 
contains more gasoline. Furthermore, there is said to be no trouble with 
sand, as this is removed with each shot. The first 80 per cent. of the oil 
is delivered as a solid stream, and the remainder is sprayed into the gas trap. 

L. H. A. 


Meratturcy or Dritiine Equirpment. H. W. Fletcher. Oil and 
Gas J., 1929, 28, (29), 142, 189-190. 

Ultimate strength, elastic strength, ductility and reduction of area are 
the four quantities generally used to describe physical properties of metals. 
The first two are a measure of ability to carry load, while ductility and area 
reduction indicate the extent to which the metal can deform under load 
without fracture. Heat treatment and the use of alloys enables the relative 
values of strength and plasticity to be adjusted. 

The general method of dealing with problems regarding failures of metals 
is to first tabulate the types of failure, to then consider the probable influence 
of changes in the physical properties of the metal, and finally to control 
manufacture in accordance with field experience. 


219. 


yield 
the « 
econc 
not ¢ 
to th 

Th 
of the 
neces: 
in the 


sti 

of 

cal 

str 

3 dor 

a the 

im 

all 

lim 

] 

pie 

str 

ung 

ma 

1 

to 

use 

car 

218 

Cc 

gase 

As 

usec 

for 

| havi 

high 

F 

avai 

T 

tem] 

of ex 

suite 

fully 

store 

cove 

ques’ 

|| 

Th 
{ 


ABSTRACTS. 95 a 


carbon to form a hard skin. G. 8. 


218. as Corrosion Resistant. 8S. Gill. Oil and Gas J., 
1929, 28, (29), 112, 237-238. 

Commercial aluminium alloys have a high resistance to corrosion by 
gases or air containing hydrogen sulphide at temperatures below 250° F. 
As their melting point is between 1000° and 1200° F., they should not be 
used above 250° or 350° F. and their greatest useful range lies below 200° F. 

Owing to their electro-negative character, aluminium alloys are unsuitable 
for use in oil-well equipment, ed possibly in air-lift operations. Tests 
have shown that flow-tanks of bolted aluminium can successfully handle 
high sulphide crudes. 

For the handling of corrosion gases in casing-head plants, the information 
available indicates that aluminium is giving excellent service. 

The use of aluminium in refineries is somewhat restricted by the high 
temperatures and pressures employed, but might be employed in small pieces 
of equipment not subject to extreme temperatures, such as look-boxes, etc. 

The application of aluminium foil as a protective coating requires a 
suitable adhesive material, but foil of 0-0015 to 0-005 in. has been success- 
fully applied. Foil coatings are particularly useful for the exterior of large 
storage tanks to reduce evaporation losses and, for the same reason, as a 
covering for tank-cars. On pipe-lines also, foil can be used although the 
question of durability under pipe-line conditions is as yet unanswered. 

G. 8. 
219. A Tueory or Wett Spractnc. W. P. Haseman. Petr. Eng., 1929, 
1, (3), 70, 72, 74. 

The application of the well method of producing oil has shown that the 
yield of oil is only a small part of that in the reservoir, and to some extent 
the addition of wells over a given tract increases the yield. There is an 
economic limit to the number of wells to be added, for increased yield is 
not directly proportional, whilst development cost is directly proportional 
to the number of wells added, over a given area. 

The spacing of wells to utilise efficiently the natural potential energy 
of the fluids is too wide to utilise the energy of repressuring efficiently. This 
necessitates added wells for repressuring, and these should be drilled early 
in the development of the property. i 


ignell. strength increase is obtained by using heat-treated alloy, but the cost is 
doubled and no stiffening gained. If the size of rotary chain is increased 

he oil the weight is also increased and the chain becomes subject to a greater 

esden impact force as it leaves the sprocket teeth. In this case, heat-treated 

group alloys can be used with great advantage. Similarly, bits and tool joints are 

valve limited in size and can only be strengthened by using alloys. 

yploys In some cases a combination of differing properties are required in one 

a One piece of metal, e.g., a fish-tail bit. In order to resist abrasion, the micro- 

ator.” structure of the cutting edge must be principally martensite, which is 

, fluid unsuitable for the shank and blade. In this case, the cutting edge alone 
may be heat-treated or a hard alloy made be welded on. 

idea, In the case of rollers and cones for rock-bits, the entire surface uires 
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many constants, for the factors — yield are many and varied. The 
fixed factors determine whether the pool will be profitable for any spacing 
whatsoever. The variable factors are largely controllable, and if spacing 
is the only variable, the yield can be expressed by a formula with one 
constant :— 

Pa=Po(l-e- An) 


Pn=active oil yielded by n wells on a given tract 
Po =total active oil under a given tract. 
This can be applied directly if operating conditions are known. 

Tables comparing actual field data with computed data using this formula 
are given for several properties. The tables and charts reveal a great waste 
in yield of profit and oil, due to improper spacing of wells. 

The formula may also be applied to proved but ee properties 
and to depleted but repressuring properties. J.M. F. 


220. Srraicut Hore Damuinc Tuzory. J.T. Hayward. Oil and Gas J., 
1929, 28, (29), 57, 228. 

The tendency of a hole to deviate from verticality requires constant 
attention and often results in the bit carrying less weight. It is submitted 
that mud fluid pressures in the lower joints of the drill-pipe, ¢.e., the difference 
between the pressure inside and outside the pipe, has a stiffening effect 
which is important in keeping the hole straight. The cross-sectional area of 
6§ in. drill-pipe, minus water courses in the bit, is about 27 sq. in. Taking 
an llin. bit, drill collar, etc., and a mud fluid pressure of 290 Ib./sq. in. at 
the bit, there would be a tension of 10,000 Ib. in the last joint of drill-pipe. 
A pressure of 10,000 Ib. could be put on the bit without the drill-pipe being 
in compression. 

Little data is available regarding differential pressure at the bit, but the 
writer has carried out tests which are illustrated by graphs, and suggests 
that similar data should be collected during straight hole investigations. 

Assuming the correctness of the hypothesis regarding drilling without 
compression on the drill-pipe, modifications in equipment are suggested. 
Fluid friction should be kept as low as possible in the drill-pipe by making 
the holes through the joints as large as practical and possibly stream-lining 
them. In order to apply the pressure at the lowest practical point, a short 
section in the bit or in the lower end of the drill collar might be recessed to a 
diameter nearly equal to that of the pipe. Large-diameter pipe, with flush- 
inside couplings from the lower stands, would give a greater weight on the 
bit. 

While high differential pressures may be desirable in the lower end of the 
drill-pipe, they are detrimental in the upper end. The dead weight on 
5,000 feet of 6 in. pipe may be increased over 30 per cent. by mud pressure 
from the pump. With increasing depths, efforts will be directed to decreasing 
the tension in the joints due to fluid pressure, and to enable greater depths 
to be reached without the total load being increased but maintaining the 
straight hole effect of high differential pressures at the bottom. G. 8. 


221. Mup Frum Pressures. J. T. Hayward. Petr. Eng., 1929, 1, (3), 
65, 67. 
Differential mud fluid pressures in bottom joints of drill pipe play an 
important part in keeping the hole straight, and to a certain extent govern 
the weight that can be safely carried without pipe buckling. When the 
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bit is just off bottom, there is a tension in the last joint of drill pipe due to 
weight of pipe and mud fluid pressure, and hence pressure can be put on the 
bit without putting the pipe in compression. 

Graphs, based on author's investigations, give differential pressures at the 
bit for various pump speeds, and pump pressures necessary to keep a given 
differential pressure at the bit. Differential pressures across the bit when 
it is near bottom or drilling are almost the pressures required to force the 
liquid through the water courses in the bit, friction in hose and drill stem 
being neglected. From the graphs, the weight to be carried by the bit at 
various depths for given pump speeds is obtainable. 

There is need for correlation of data on straightening of hole with weight 
on bit, and with differential pressures at the bottom of drill pipe. 

Modifications of equipment are suggested, if the hypothesis, that it is 
possible and desirable to drill without putting compression on the lower 
end of the drill pipe, is correct. 

Whilst high fluid pressures may be desirable in the lower end they are 
detrimental in the upper end of drill pipe, as the load on the bit is increased. 

Increasing Ng will probably direct efforts to decreasing additional 


222. Test Causes or Pire-tine Currents. K. H. Logan, W. Rogers 
and J. F. Putnam. Oil and Gas J., 1929, 28, (29), 130, 250, 254, 274. 


Data collected from tests on pipe-line currents show a close relation between 
current discharge and corrosion. Assuming that the current results from 
the chemical action of soil fluids on the pipe, the action can be reduced by 
preventing the flow of the current. If it is assumed that the currents are 
the result of pumping operations, earth potentials or galvanic cells inde- 
pendent of the line, then the laws of electrolysis should hold. In either 
case current reduction will reduce any corrosion associated with the current. 

The current on a single line is small, the maximum observed being under 
5 amps., but the total current flowing to or from a pumping station may be 
large. Two methods of current reduction are the reduction of line con- 
surface insulation with non-conductive coatings. 


223. Core Brr Srrvucrures ror Bortnc. H. C. Smith. E.P. 321,326, 
Nov. 7, 1929, Appl. Nov. 6, 1928. 


The invention describes a form of a core bit structure, in which the cutter 
head, comprising an annular cutter with laterally extending blades, is fixed 
on a tapered screwed pin, to the bottom of the sub, or bored member. The 
latter also contains a channel to hold a catcher ring, provided with spring 
fingers to hold a core. The catcher ring is rotably mounted, and held in 
place by a core retaining tube, screwed into the upper end of the bored 
member. The core retaining tube provides an annular water wash space, 
and has ducts leading to the exterior of the sub body. 

The cutter head can be removed easily for renewal or for dressing up; it 
can also be made short, as it does not accommodate the catcher ring. As 
the catcher ring is located some distance from the mouth, better lubrication 
J. F. 


include 
pacing 
pacing 
th one 
ormula 
waste 
perties 
fas J., 
or the straight hole drilling effect of high diffe 
mitted straig ole ing effect of high differential fluid pressures at the 
bottom of the pipe. J. M. F. 
effect 
of 
| 
in. at 
l-pipe. 
being 
ut the 
ggests 
ons. 
ithout 
rested . 
. 
short 
dtoa 
flush - 
mn the 
ht on 
essure 
sasing 
jepths 
g the 
. 8. 


98 a ABSTRACTS. 


224. Gyroscoric Instrument ror Surveyine Weis. 8. H. Willeston. 

* Petr. Eng., 1929, 1, (2), 95. 

The apparatus described in this article has been developed for the purpose 
of accurately and quickly surveying the course of a drilled well. The appa- 
ratus has been tested exhaustively over a period of several months and has 
yielded consistently uniform results. The apparatus consists of a gyroscope, 
@ camera and a bubble, together with batteries which provide the power 
supply, completely contained in a high pressure steel case. The whole 
apparatus is lowered into the hole at the end of a wire rope, and records are 
taken automatically at short intervals throughout the hole, both going in 
and coming out, without stopping the apparatus at any point. The direction 
of @ pointer controlled by the gyroscope, the position of the bubble in the 
level, and the time shown by a small watch are all photographed at regular 
intervals, while the depth of the instrument is recorded on the derrick floor 
for any given time periods. Thus when the film is developed, the data 
include the depth of the instrument at any given time together with the 
of the well are calculated. The apparatus as used at present has a capacity 
for 1000 observations, while the time required for the actual ee of 
a well of 5000 ft. is less than an hour. & =. A 


Geology. 


225. Tse Martine Ortcrn or THe Deap Sea anv rrs Satts. M. Blancken- 
horn. Zeitschrift der deutschen geol. Ges., 1929, $1, 81. 


The lack of late Tertiary marine rocks in the Dead Sea-Jordan Valley 
rift valley has led to the assumption that the sea never had a connection 
with the Mediterranean. 
There are some facts, however, which make this conclusion doubtful :— 
1. The presence of marine types of fish in the Lake of Tiberias. 
2. The high bromide content of the Dead Sea salt. 
3. The rock salt of Jebel Usdum. 
4. The gypsum formations at various places in the Jordan Valley. 


J 

was first recognised by Messrs. B. K. N. Wyllie, K.A. Campbell, and G. M. 
Lees in 1922 Abs.] Picard has recently proved the existence of a gypsum 
formation of Lower Pliocene age in the Jesreel plain and in the Jordan 
Valley. This leads to Blanckenhorn's conclusion that the 
Sea is a relic of a Miocene or Lower Pliocene arm of the sea, and 
may be in part derived from an older salt formation of that age. 


b L. 

226. Tue Principat Drvisions or THE Drvaripes. L. Kober. Central 
Blatt f. Min. Geol. und Pal. Abt. B., 1929, 10, 425. 

The following tectonic zones can be recognised in the Dinarides ; first, 
the outer Helvetides followed by the Pennides, the Austrides, and then the 
median mass. The last named is connected with the east-Alpine facies 
province by a transition zone. A comparison of the tectonic units and 
their characteristic facies is made with the Alps. G. M. L. 
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227. Searcn ror an Or, Poot In Kent. H. B. Milner. Nature, 1929, 
124, 730 


strike oil at about 1000 ft. Palaeozoic rocks could not be reached at this 
depth ; so the objective must be a Mesozoic horizon, Kimmeridge or Port- 
landian. The latter may be absent, in which case the impervious Wealden 
would overlie the Kimmeridge and suitable reservoir rocks would be lacking. 
The structure at Hythe has a general synclinal tendency; thus the only 
useful result which one can anticipate from this boring is an addition to the 
knowledge of sub-Wealden geology. G. M. L. 


See also Abstract No. 228. 


Geophysics. 


228. Mertruops oF Prosrecrinc. A. Boutry. Rev. 
Petrolifere, 1929, (341), 1449; 1929, (343), 1530. 

Seismic Methods. Part II.—In this article, the author describes in some 
detail the various types of seismographs employed during geophysical 
prospecting for oil deposits. The methods of producing the sound waves, 
the receptor used, the Nieutrop seismograph and electrical types of seismo- 
graphs are described in turn. 


Conelusion.—This forms the concluding part of a series of papers on the 
application of seismic methods to geophysical prospecting. Although the 
seismic method has been tried out on anticlines with some success, it has 
up to the present been almost exclusively employed for researches on salt 
domes. The paper describes results obtained in Texas by the seismic 
method, where the geological constitution is simple. The presence of a salt 
dome in any given direction is indicated by two phenomena, namely :— 

1. The seismograph placed in this direction, detects a speed of propaga- 
tion, abnormally rapid for refracted waves. 

2. All things being equal elsewhere, the direction of propagation of the 
waves which it receives, traverse the dome in the neighbourhood of its 
axis, and the quantity of energy received is abnormally feeble. 

obtained by D. C. Barton for salt domes are provided, and 
from them the vertical axis of symmetry of the dome is determined. In 
general, the application of the seismic method stops here, and the torsion 
balance is then used in order to study in detail the contour and profile of 


the dome. H.E.T 


‘Coal and Shale. 


229. Low-TemMPERATURE CARBONISATION: MODERN PRACTICE ON THB 
Commerctat Scate. II. THe Mactaurtn Process. D. Brownlie, 
Chem. and Ind. 1929. 48 (25). 619-622. 


A large Maclaurin plant of five retorts, each having a throughput of 
20 tons/24 hrs. is installed at the Dalmarnock Gas Works, Glasgow. The 
internal combustion, at the same time prolonging the carbonisation of each 
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particle over a period of 30 hours. This is accomplished by the use of a vertical 
retort 45 ft. high, of square cross section, to which an air blast is admitted at 
one-quarter of the height, where the section is widest. Steam at the rate of 
400-500 Ibs./ton is admitted just above the discharge opening. The retort 
holds 30 tons of material, and coal is fed to the top of the retort at a rate of 
one ton per hour. About 10 ft. from the top the temperature is 200° C. and 
@ trough running round the walis at this point collects oil and tar, which are 
withdrawn together with the gases and vapours. Below this point the retort 
is lined with firebrick. The temperature rises slowly to about 800° C. just 
above the air inlet, which point is reached after 20-22 hours; thereafter the 
fuel is cooled by the steaming. 

The Maclaurin process yields per ton of average 25-35 per cent. volatile 


coal :— 
Gas (240 B.Th.U./c. ft.) .. os ++ 25,000-30,000 c. ft. 
Tar (dry). 14-20 gals. 
Ammonium sulphate ‘(generally not recovered). 20-25 Ibs. 
Hard smokeless fuel ee 11 cwts. 


necessary for the process. Owing to the slow rate of carbonisation, expansion 
of swelling coal is small, and this, together with the considerable pressure 
due to weight of charge favours the production of a closely grained, hard, 
dense, smokeless fuel, in lumps the same size as the original coal. This product 
is know as “ Kincole,” and is very free-burning in 4pite of the low volatile 
content (about 5 per cent.). One ton of coal produces 8 cwts. Kincole and 
3 cwts. breeze. The process is very flexible as regards air and steam used ; 
by increasing the air blast and hence the temperature, a much harder and less 
reactive silver-grey coke results, in slightly lower yield, with increased gas 
production. 

The tar is different from all other low-temperature tars, being low in pitch, 
but containing a large proportion of abnormal higher phenols. In common 
with nearly all internally heated retorts, the large gas volume renders the 
recovery of light oils difficult and unprofitable. L. H. A. 


230. Tue Compounps oF Om AND PETROLEUM. 
F. Challenger. J.S.C.J. 1929. 48, 25. 622. 

In this paper the author discusses recent work which has been carried out, 
on the sulphur compounds, occuring in shale oil and petroleum. An extensive 
bibliography is appended. H. E.T. 
231. Aqueous Liquors rrom Low-TEMPERATURE CARBONISATION OF COAL. 

G. T. Morgan, D. D. Pratt and A. E. J. Pettet. J.S.C.I. 1929. 48, 18. 
89r. 

The aqueous liquor from the carbonisation at low temperatures of non- 
coking coal, and the aq distillate from the tar obtained in this manner have 
been examined by a process of continuous extraction with ether. The total 
ammonia content which is 0-55 per cent. in the case of the liquor is increased 
threefold in the distillate. The sulphur content is increased sightly in the 
distillate as compared with the liquor, and on acidification with mineral 
acid the liquor yields hydrogen sulphide, and the distillate sulphur dioxide and 
elementary sulphur. 

Aniline, pyridine and q-picoline have been isolated from both the liquor 
and the distillate, while resin-amines occur to a small extent in the bases from 
the liquor. Formic acid was isolated as its lead salt, while propionic, n-butyric 
and n-valeric acids were isolated as their anilides, and acetic, oxalic and resenoic 
acids have been isolated from the acids of the liquor. Phenol occurs to the 
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extent of 0-15 per cent. of the liquor and 0-20 per cent. of the distillate, whilst 
pyrocatechol was present in amount corresponding to 0-10 per cent. of the 
liquor, but was only detected in traces in the phenols from the distillate. 

A new class of resin (resinolic acids) has been characterised and isolated 
from the phenols of the liquor, whilst resinols mixed with resinenes occur in 
the viscous portion of the phenols from the distillate. H. E. T. 


232. Crackine or Hicx-Bomie Coat Tar Acips. C. E. Senseman. Ind. 
Eng. Chem. 1930. 22 (1). 81-83. 

High-boiling coal tar acids, produced in Scotland from blast furance gases, 
were fractionated to remove material boiling below 207° C., the residue pro- 
duced being used as cracking stock in these experiments. 

The apparatus used was a modified Dean and Jacobs experimental cracking 
tube (U.S. Bureau of Mines Tech. paper 258). As originally built, a steel 
chain was used to pack the cracking tube, but in the present work, coking was 
so serious that it was found necessary to substitute vertical plates, and when 
the coke deposit became large it was burnt out by passing air through the hot 
apparatus. When pressure was used the chambers were filled with nitrogen 
at the desired pressure. 

There was much evidence to prove that carbon deposited in the cracking 
tube aided the reaction either as a catalyst or by enlarging the contact surface 
to produce larger yields of cracked product. Runs made at 650° and 700° C. 
gave yields of 40 per cent. or more of cracked acids. A series of experiments 
was carried out at pressures from 125 to 400 lbs. and at temperatures ranging 
from 525° to 700° C. at a charging rate of 3-3 c.c. per minute. Under none of 
these conditions was it indicated that pressure affected the production favour- 
ably. By repeating the cracking several times under the most favourable 
conditions (650° C. and a charging rate of 3-3 c.c. per min.), a total yield of 
acids, boiling below 207° C. and amounting to 36 per cent. of the original oil 
was obtained. Condensation tests, which were made with the product to 


agent such as hexamethylenetetramine is necessary. R. P. 


233. CrysTALLisaTion or Pararrin. IV. Pararrin Crystals rrom Low- 
Temperature Coat Tar. Y. Tanaka, R. Kobayashi and I. Arakawa. 
J. Fac. Eng. Tokyo. 1929. 18. 109-115. 

The purified paraffin from low-temperature coal tar has similar properties 
to that derived from petroleum and shale-oils, i.c., the needle and plate 
crystals belong to the rhombic system. The simplest form of crystal from 
alcoholic solution is a perfect rhombic plate having two neighbouring angles 
of 110° 41°) and 70°(+1°). Other forms may be considered by parallel 
growths or aggregation processes of the rhombic plate. The shape of the 
rhombic plate is probably that of a fundamental or unit cell of paraffin. 

The crystal forms of paraffin are effected by growth velocity at the crystal 
surfaces. This has been expressed by the following expression, derived from 
Weimarn's formula by the present authors : 

V =K. (c-l)/p. 
= vel 


¢ and | = concentration and solubility of the solute reprectively 
}* + viscosity of the medium. 
From the above it will be seen that V is a function of (c-l) and yt and that 
plate crystals may be obtained from a solution of any viscosity by regulating 
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234. Low-Temperature Carpontsation. Industrial Chemist, 1930, 6 (1), 19. 


The most recent low-temperature carbonisation installations have been 
those at Glenboig, near Glasgow, using the Bussey process, the three different 
processes installed by the Gas, Light and Coke Co., namely, the Salermo 
ore. the Hird process, and that developed by the Fuel Research Station. 

South Metropolitan Gas Co. is investigating the K.S.G. process, and the 
Rational Carbonisation Syndicate gave a demonstration this year at Slough 
of the Dvorkovitz process. 

It is interesting to note also that Sensible Heat (L. & N. Process Ltd.) 
intend producing synthetic alcohol by agreement with Fuel Conversions, Ltd. 
Midland processes have been installed. 

The work of the Fuel Research Station continues steadily. The new “ D" 
retorts, of special alloy iron, which are heated by simply controlled means, 
have carbonised nearly 1600 tons of coal in one year. The forty retorts 
erected at the Richmond Gas Works of the Gas Light & Coke Co. were of the 
general design, and dimensions of the ““E” type retorts at the station. 

Study of the chemical constituents of the low-temperature tars has also 
been continued at the Chemical Research Laboratory of the Fuel Research 


Department. 

One of the most significant happenings in 1929, in pure scientific advance, 
has been the opening of the new high-pressure laboratories at the Imperial 
College of Science. These are undoubtedly the finest of their type in the world, 
and will form an excellent training ground for the recruits for forthcoming 
research. H.T 


235. Tue German Cuemicat Inpustry in 1929. Gas Propvucrtion. 
Industrial Chemist, 1930, 6 (1), 9 

The new nitrogen plants in the Rhenish-Westphalian industrial region are 
based essentially on the utilisation of coke-oven gas by the Bronn-Linde. 
Concordia process for the recovery of hydrogen and nitrogen, which can then 
be combined by various methods for the production of ammonia. According 
to Dr. J. Bronn, Charlottenburg, purified coke-oven gas contains the following : 
Hydrogen 50 per cent., nitrogen 13-5 per cent., carbon monoxide 7-5 per cent., 
oxygen 0-8 per cent., methane 25 per cent., ethylene 1 per cent., acetylene 
0-03 per cent., propylene 1 per cent., and propane and butane 0-5 per cent. 
The hydrogen, methane, and nitrogen have been recovered, since 1921, by 
the Concordia Bergbau A.-G. in a plant constructed by the Gesellschaft fur 
Linde’s Eismachinen A.-G., and supplied in steel cylinders in a highly com- 
pressed condition. After the Belgian firm, Semet, Solvay & Piette (now the 
Union Chimique Belge) had introduced this process in 1924 in conjunction 
with the synthesis of ammonia, it was more recently introduced in Germany 
by the Mont Cenis Co., the Gasverarbeitungsgesellschaft, the Hibernia A.-G., 
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the Ruhrchemie A.-G., and the Klockner A.-G. . 
A plant at Meiderich serves for the liquefaction of by the Bergius process, 
with similar utilisation of coke-oven gas. According to the Union Chimique 
Belge, the coke-oven gas costs 1.2 pf. per cubic metre of and 
the total working costs, including power, 2.9 pf. It should be mentioned 
that the hydrogen obtained in this way from coke-oven gas can be used 
directly for catalytic operations without any subsequent treatment. Suitable 
applications are now sought for the methane, ethylene, and other hydro- 
free from sulphur compounds. Dr. Bronn suggests the use of methane for 
driving automobiles ; 1 cub.m. of methane yields the same power as a kg. 
of petrol. The coke-ovens in Germany can supply annually 

more than 100,000,000 cub.m. of methane, equivalent to 100,000 tons of 
petrol. Lord Melchett, of Imperial Chemical Industries, has surveyed, at 
the International Chamber of Commerce Day at Amsterdam, the profitability 
of all the processes based on the utilisation of coke-oven gas and subsequent 
catalytic production of ammonia. On the other hand, Prof. Dr. Grossmann 
(Chem.-Ztg., 1929, p. 661) and Managing Director Battig (Tech. Blatter der 
Deutschen Bergwerks-Ztg., 1929, Part 29) stress the particular economy 
of those ammonia processes which use the methods of Claude and Casale 
(pressures up to 1100 atm.). | W. H. T. 


236. Treatment or CarBonaceous Susstances. I.G. Farbenind. A.-G. 
E.P. 320,918, Oct. 21, 1929. Appl. May 21, 1928. 


In extracting valuable products from bituminous substances, such as brown 
coal, by means of solvents under pressure, the water contained in the coal is 
often a source of trouble. Although predried, the material may stili contain 
considerable amounts of water, brown coal, for example, may contain 10 to 
20, or even 30 per cent., which may give rise to trouble by depositing lime on 
hot tubes, etc. If, however, the water is completely removed by heating the 
coal to 300° C. without solvents, the yield of products suffers. A brown coal 
dried at 105° C. contained 15 per cent. of water and was soluble to about 
40 per cent. (of the dry coal) in heavy benzene under pressure, whilst the same 
material dried at 300° C. had only 8 per cent. of soluble substance. 

In the present process, the water is distilled from the coaly substance in the 
presence of an organic solvent either under vacuum or in a current of gases, 
or under pressure in some cases. Organic solvents are, mineral oil fractions 
of high boiling point, tar oils, hydrogenation products from coal, phenols, 
heavy benzene or the like. 

For example, brown coal with 40 to 50 per cent. of water can be mixed with 
and equal mount of heavy oil and the paste treated at 150° to 200° C. in vacuo. 
Practically the whole of the water can be distilled off accompanied by the 
low boiling constituents of the oil. 

Instead of vacuum, preheated inert gases (e.g., nitrogen or hydrogen), may 
be blown through the mass. The treatment may be continuous and the 
scavenging gases used over and over again. When scavenging gases are 
used, the operation may be performed under pressure by passing the wet 
mixture through an autoclave fitted with stirrers. The mixture is preheated 
to 300° to 350° C. under a pressure of 200 atmospheres and traversed by a 
counterflow of warm gas to carry off the water. The coal thus treated is 
already partially extracted in this autoclave and the now anhydrous coal 
is passed into a second autoclave where the process is completed at a higher 
temperature. ; R. P. 
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237. Low Temperature DistmzatTion or Furis. A. Heéreng. E.P. 
322,332. Dec. 5, 1929. Appl. Nov. 26, 1928. 


A continuous process is described for distilling raw fuels (e.g., coal) at a 
low temperature. The fuel is dried, heated to ite softening point, and then 
fed on to a chain grate that forms the floor of a distillation chamber. The 
fuel is heated during its travel through the distillation chamber to an optimum 
temperature below 500° C., thus effecting distillation of the coal. The heat 
employed for distillation may be obtained from a number of sources - (a) com- 
bustion of part of the distillation gases or other available gases ; (5) the actual 
heat of the gases passing 
pochested Gictiistlon queens (c) heat radiating from the walls of a combustion 
chamber ; or (d) the actual heat of the chain grate links. The extraction of 
gaseous products is effected below and through the fuel layer by means of 
receivers located under the conveyor and wherein a reduced pressure is 
maintained. The semi-coke obtained is discharged on to another chain 
grate or into a furnace in order to obtain water gas or producer gas. W. H. T. 


238. Removine DistittaTiIon Propucts rrom THE Lower Part or Coke 
Ovens orn Rerorts. K. Beuthner, Max Klénne and M. Klénne. E.P. 
322,351. Dec. 5, 1929. Appl. Dec. 11, 1928. 


The patent describes an apparatus for leading off distillation products 
from the lower part of coke ovens. The cross section of the coke oven is 
extended in such a manner that the distillation material entering the extension 
suitable for leading off the distillation products. “leading off” pipe 
conduit. Steam is led into the space free of distillation material, so that 
water gas of uniform constitution is produced, and the steam is completely 
used up in the formation of water gas. W. H.T. 


239. Extraction or Brruminous MaTertats BY MEANS OF SOLVENTS. 
J. Y. Johnson, assr. to I. G. Farbenind. A.-G. E.P. 322,7*9. Dee. 6, 
1929. Appl. Sept. 6, 1928. 

Solvents with a hign aromatic content and a boiling range between 80° and 
150° C. are used for the extraction of bituminous materials and in the working 
up of the oily residue from the destructive hydrogenation of carbonaceous 
material. 

The solvents are obtained by destructive hydrogenation of coal, tar, mineral 
oil, ete. w. L. 


240. TreaTMentT or CARBONACEOUS MATERIAL PRIOR TO DESTRUCTIVE 
Hyprocenation. W. R. Yate and H. P. Stephenson, and Imperial 
— Industries, Ltd. E.P. 322,917, Dec. 19th, 1929. Appl. Dec. 31, 


a relatively thin suspension. This suspension passes through a heater, and 
thence to a settling tank, near the converter. From this tank the thinner and 
thicker suspensions are drawn off, the former being returned to the mixer 
and the latter to the converter. W. L. 
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E.P. 241. Spurrrmve Coat, anp OTHER Hyprocarsons. A. Debo. U.S.P. 
1,704,792, Mar. 12, 1929. Appl., May 15, 1925. 
) at a This invention relates to a process for maintaining continuously a definite 
1 then liquid level in the interior of a high-pressure chamber, when splitting coal, 
The oil or other hydrocarbons by heating these initial materials with hydrogen 
imum at a high pressure, and consists in converting these materials into a paste-like 
» heat mass. This paste-like mass is compressed to a pressure of a few atmospheres, 
) com- and then forced into a high pressure chamber, the gaseous liquid and solid 
actual products of the reaction being subsequently drawn off together at a point 
being located between the highest and lowest parte of the high pressure container. 
H. E. T. 
jon of 242. or TaR-actp-BEARING Ons. Caplan. U.8.P; 
ans of 1,710,764. April 30, 1929. Appl., Sept. 29, 1924. 
=» The primary object of this invention is to provide a process for removing 
_ colour producing compounds from tar-acid-bearing oils, without removing 


valuable tar acids. Another object of this invention is to provide a process 
for selectively separating colour producing bodies from tar-acid-bearing oils, 
Coxz without any substantial loss of monohydroxy tar acid and without harmful 

EP. secondary reactions. 

The tar-acid-bearing-oils are extracted with weakly alkaline “ buffer” 
solutions, such as ammonium hydroxide, calcium hydroxide, sodium carbonate 
ducts and similar compounds. These “ buffer ’’ reagents exert a strong preferential 
ven is or selective solvent action on the colour producing compounds which are 
ension present in oils such as shale oil, or low temperature tars, and they inhibit 
space oxidation during the process, while a favourably partition coefficient of the 
pipe polyhydroxy compounds present between the solvent and the tar-acid-bearing 
imilar oil is preserved. Dilute ammonia solution is found to yield the best results, 
>» that and an oil containing from 20 to 30 per cent. of tar acids, and less than one per 
letely cent. of coloured constituents, when treated with one and one-half volumes 
z. of a one per cent. ammonia solution for ten minutes at a temperature of 
50° C., selective extraction of the coloured impurities occurs. Subsequent 
water washing completes the process. H. E. T. 


See also Abstracts Nos. 118, 120, 148, 150, 151, 163 and 164, 
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Arranged by W. H. Tuomas, A.R.S.M., and H. E. Tester, B.Sc. 


Abstractors.—L. H. Appiesy, B.Sc., R. W. L. B.Sc., 
W. S. B.Sc., J. M. Foster, B.Sc., G. M. Ph.D., 
F.R.G.8., F.G.S., W. G. B. MaxweELL, Ph.D., 
R. Prrxeraty, A.I.C., F. D. 8. RICHARDSON, R. STANSFIELD, 
A.M. Inst.C.E., H. E. Tester, B.Sc., W. H. Tuomas, A.R.S.M., 
H. B. Toompson, Ph.D. 


Chemistry of Petroleum. 


243. Action or Rerintnc REAGENTS ON PENTAMETHYLENE SULPHIDE 
tn Naputrua Sotvution. P. Borgstrom, R. W. Bost and J. C. McIntire. 
Ind. and Eng. Chem., 1930, 22 (1), 87. 


The reaction of refining reagents on pentamethylene sulphide in three 
naphthas has been studied, the reagents employed being sulphuric acid, 
mercury salts, potassium permanganate, sodium hypochlorite, silica gel, 
aluminium trichloride, liquid sulphur dioxide and sodium. 

The sulphide is almost completely removed by sulphuric acid, by mercuric 
salts, by refluxing with permanganate and by washing with sodium hypo- 
chlorite solution. Silica gel removes it to some extent, as is the case with 
liquid sulphur dioxide. Metallic sodium does not appear to affect the 
naphthas containing pentamethylene sulphur to any appreciable extent. 

In its behaviour pentamethylene sulphide resembles the alkyl sulphides 
more than thiophene. H. E. T. 


244. Dercompostnc anp Heavy Orcanic Compounps 
to Propuce Licut Hyprocarsons. J. M. F. D. Florentin and A. J. 
Kling. E.P. 308,712, Jan. 9, 1930. Appl., Jan. 30, 1929. Conv. 
(France), March 27, 1928. 


By supplying the heat of reaction by means of the hydrogen in the high 
pressure destructive hydrogenation of tars, oils, etc., to produce light saturated 
hydrocarbons, this invention ensures the hydrogenating reaction following 
immediately after the cracking reaction. The preheated liquid, etc., is 
charged semi-continuously to a reaction chamber at such a temperature 
that reaction can occur only in the presence of hydrogen, which is forced in 
through perforated pipes after having been preheated 10-20°C. or more 
above the temperature of the reaction. Excess hydrogen may be used for 
temperature control since unused hydrogen is recovered and recycled. The 
reaction products and hydrogen pass up into a condenser so arranged that 
heavy hydrocarbons are refluxed, but the light hydrocarbons are trapped 
and withdrawn, while the hydrogen passes overhead, part of it being recycled 
through the compressor and heater to the chamber, and part being with- 
drawn for purification and subsequent addition to the fresh make up hydrogen. 
A portion of the liquid is discharged periodically from the chamber, and 
the hydrogen supply may be intermittent. L. H. A. 
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245. Tae Cuemicat Ervects or Execrricat DiscHarRGE IN BUTANE: 
FRacTIONATION OF THE Liquip Propucts. S. C. Lind and G. Glocker. 
J. Amer. Chem. Soc., 1929, §1 (12), 3655. 
A quantity of liquid hydrocarbons has been obtained from gaseous butane 
condensation in an electrical discharge, a system of twelve all-glass con- 
densers being used for this purpose. This liquid product was separated 
into 40 fractions by distillation at various pressures, these fractions containing 
light, medium and very viscous oils. One of the light fractions was studied 
in detail and found to have the f properties: b.p. 110-114°C.; 
index of refraction, 1-4021; density, 0-708; molecular weight, 1147; 
percentage of carbon, 84-55; percentage of hydrogen, 15-45; empirical 
formula, CyH,,.,; unsaturation by halogenation, 22-5 mole per cent. The 


See also Abstracts Nos. 252, 253, 254, 256, 263, 271, 273, 274, 289, 
291, 292, 316. 


Crude Oil. 


246. Recovery or Ory SuspsTaNces AND PurRuricaTion oF WaTER Con- 
Tarntne Orty Susstances. E. B. Warren. E.P. 323,094. Dec. 24, 
1929. 

Vulcanized or unvulcanized rubber is placed in vessels, and these are used 
for the filtration of oily waters either by percolation or agitation. It is 

claimed that oil is removed in this way. A. R. 8. 


247. Denypratinc Om. E. W. Gard, B. G. Aldridge and H. J. Multer. 
U.S.P. 1,739,834. Dec. 17, 1929. Appl. Nov. 16, 1926. 

According to this invention emulsified crude oil is dehydrated by passage 

through a capillary filter. The crude oil is water-washed to remove the 

heavier foreign matter, and is then passed to a heat exchanger and steam 

to not less than 150° F. The hot 


duplicate. The dehydrated oil passes out to the heat exchanger. 

When the preliminary filter becomes choked, the oil is directed to the second 
filter while the first is cleaned by forcing air, steam or water through it in 
the reverse direction. After long periods the dehydrating filter itself may 
tend to clog, and it may be cleaned in a similar manner. L. H. A. 


248. Treatine Om. A. B. Steen, assr. to Texas Co. U.S.P. 1,740,275. 
Dec. 17, 1929. Appl. Sept. 22, 1923. 


invention comprises a horizontal cylinder about 20 ft. long divided by per- 
filled with the 
loosely packed filamentary wood or metal material. The empty sections 
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allow stratification to take place ; 
but in general water and sediment can be drawn off from each end of each 
unit. Several units are coupled in series to form a battery according to the 
requirements of the emulsion, and several batteries may be provided, mani- 
folded in such a way as to operate in parallel or series parallel, and to permit 
of reversal of flow when the contact material tends to pack and Oil 
is pumped in through a heat exchanger at 50-100 lb./sq. in. pressure (which 
prevents undue vaporization) to a steam heater, where its temperature is 
raised to 180-300° F. Dehydrated oil from the contact chambers is led 
back through the heat exchanger. The process is particularly advantageous 
in combination with chemical demulsifying agents, which may be admitted 
at the pump. L, H. A. 


249. Rermine Om. C. W. Stratford and W. 8. James. U.S.P. 1,741,887. 
Dee. 31, 1929. Appl. July 8, 1926. 


delivered tangentially into the upper ion of the first of a pair of insulated 
cylindrical vessels. The oil falls in a spiral path over the walls, and the 
vapours evolved are led off from the top and discharged tangentially through 
an orifice in the upper portion of the second vessel. Vapours freed from 


vapour inlet. The removal of liquid from the bottom of each vessel is governed 
by an external automatic level control device so that a sealing pool is main 
tained. The two residues are combined for further treatment. If desired 


medium. L. H.A. 
28, (33), 38. 


The process consists in submitting the wet oil to a high potential alternating 
charge and not, as in the case of many other electrical dehydrations, to the 


The consists of a large closed tank into the top of which is set 
the steel electrode in the form of a rod up to 1 in. diameter, inserted through 
@ special The lower part of this bushing is surrounded by a cone 


depends i 
the migration zone does not extend to the walls of the tank which would 
act as an electrode of opposite sign. 
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289, The invention comprises a simple topping plant for crude oil; in the case 
of the removal of a low b.p. benzine from crude oil further handling of the 
overhead is avoided. The crude is pumped through a heat exchanger and 
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Rs oil into whic 238 ive: at sufficient pressure to maintain the oil at a 

led in fixed level on the electrode. The object of using CO, as a sealing fluid is 
because of its non-inflammable tendencies in admixture with petroleum gas. 

econd Openings are provided for ingress of oil at the top and for egress of oil and 

1 it in separated water. 

f may The electrode is charged to an alternating potential of 100,000 volts. The 

= 4 explanation of the phenomenon of separation is explained by the formation 

. of a space charge about a conductor in corona, which caused a few ions to 
go astray and diffuse widely through the contact medium—.e., the emulsified 

0,275. } oil, As the voltage applied to the conductor is rapidly alternating, voltage 
crests cause diffusion of positive and negative ions alternately, and these 

paking § small charges become attached to the water droplets, the particles of opposite 

f heat sign are attracted and coalesce, each coalescence increasing the droplet size 

of the until the icle sinks out of the oil as a free water droplet. The secret of 
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The degree of dryness that can be obtained depends on: (i.) The gravity 


differential between the oil and water ; (ii.) the viscosity of wn ce Sacer 
may be reduced by heating; (iii.) the rate petite oh the vessel; (iv.) the 
time of exposure to the ionizing charge ; ) the in tensity of the ionizing 


from 16-2 per cent. of water and B.S to 1-3 per cent., and in another month 
from 18-5 to 1-3 per cent. A. R. 8. 


See also Abstracts Nos. 270, 275, 276, 310, 311. 


Natural Gas. 


261. Derermintnc Compresstpitiry or a Gas. H. 8. Bean. Oil and 
Gas J., 1930, 28 (35), 42. 
In the measurement of gases, particularly natural gases, flowing at high 
pressure in pipes, errors of measurement have given trouble owing to the 
fact with increase of pressure the decrease in volume at a given temperature 
is more than that allowed in the equation 
Vv, 

A constant y is therefore inserted giving 


Where’ pressures are of the order of 200 Ib./ q- in. at 32° F. this factor may be 
1-04 for natural gas. Therefore a 2 per cent. error would occur if this gas 
were measured by orifice meter and the volume reduced to atmospheric 
pressure. It is therefore important that the factor be determined. 

The apparatus used consists of a cylinder containing the gas under con- 
sideration at the pressure et which it is to be metred. 

This cylinder is connected, by a tie piece having a needle valve in the 
limb nearest the cylinder, to a dead weight piston gauge on one side 
and a gas measuring burette on the other, the whole being immersed in a 
constant temperature bath. 

The procedure is to allow the gas from the cylinder to flow in quantities 
sufficient to fill the burette to a specified volume, this gas being delivered 
at a low pressure of 10-20 Ib./ sq, in, the actual pressure and volume being 
noted. This procedure is repeated until the pressure inside the cylinder has 
been brought down to atmospheric, the final pressure on the cylinder being 
noted on a manometer connected to the piston gauge. 

Since in this method the sample can be reduced in pressure under the 
actual temperature conditions it exists in in practice, and also its actual 
degree of saturation with water and oil vapours, no condensation of oil 
vapours should take place in the cycles and with careful manipulation no 
absorption of additional vapours will be made by the gas. 

Data showing the values of y obtained at different pressures on a sample 
examined are quoted. A.R. 8. 


252. Hetrum Content or Narurat Gas. Petr. Times, 1930, 28, 196. 

A method of analysis of natural gas for the detection and estimation of 
hetium hes been developed ot the Chemical Institute of Berlin University. 
The following is an outline of the method :— 


Ese 


Results quoted show the process.to have dehydrated oils at one plant 
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pumped off from the carbon at this temperature ae consists of ‘heli 

and neon. The proportion of argon and neon in all natural gases being 
constant and the same as in air, volumetric determination of argon and neon 
+ helium supplies the neon value, which subtracted from neon and helium 
gives the helium value, Adulteration of natural gas by air is detected by 
too high a content of argon in the gas, a simple calculation sufficing to deter- 
mine the amount of air present. The purity of the neon-helium is tested 
spectroscopically. W. fF. 


See also Abstracts Nos. 245, 277. 


Motor Spirit. 


253. Tae Estimation or Gum in Perrot anp Its Sientricance. 8. J. M. 
Auld. J. Inst. Petr. Techn., 1929. 15 (79), 645-656. 


The various methods of determination of gum in petrol are given in detail, 
and the somewhat unsatisfactory nature of most of them is pointed out. 

A limit of 5 mmgs. per 20 c.c. as determined by the steam bath method, 
which corresponds approximately to the figure suggested by Voorhees and 
Eisinger of 10 mmgs. per 100 c.c. by the steam oven method, has been tenta- 
tively set by the principal producers of vapour phase spirit. 

A plea is put forward that producers should not be handicapped by a 
too conservative limit, as was formerly the case in the matter of sulphur 
content and final boiling point specifications of spirit. 

Trouble only begins to make its appearance when twice the amount of 
gum quoted above is present, and in many of these cases the trouble is due 
to the solvent action of the spirit on gum already present in the petrol system. 

Three engine tests are described on spirits having deliberately high gum 
content. The first was a Navy specification spirit, off colour and containing 
60 mmg. gum per 100 c.c.; the second a once run not fully refined spirit 
with 95 mmgs. gum ; and the third a Gyro process spirit stored under oxygen 
to increase the gum content which amounted to 73 mmgs. 

first and third gave no trouble, and the engine was in good condition 
runs of 258 and 70 hours respectively. 

The third gave ve heavy carbon deposit in the cylinders and enough gum 
on the valve stems to cause sticking after 128 hours. 

The difference in behaviour of these spirits is thought to be due in all proba- 
bility to the fact that the gums present in the fully refined but reverted spirits 
and in the not fully refined spirit are different in nature. With regard to 
the Potential gum, the oxidation tests as a measure of stability as suggested 
by Hoffert and Claxton and by Voorhees and Eisinger are mentioned. The 
author describes an oxidation best as used by himself and his associates. 

The air in a bottle half filled with petrol is displaced with oxygen, the 
bottle tightly corked, and placed in a northern light. At 24 hour intervals 
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the results obtained with different spirits. 
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254. Coprosion Exrermments on G. Bandte. Petr. Zeit., 1929. 
5, 639-641. 

Rapid and continuous tests for corrosion are described in which copper 
strips are heated in absolute alcohol and various benzines respectively, and 
in the continuous test the solution is heated to boiling for two hours. It 
was found that when different mixtures of the components (i.c., absolute 
alcohol, benzines, etc.) were so tested, the strips were discoloured, whereas 
the individual components had no effect on the strip. Aluminium as well as 
copper strips were used in the continuous test. These were half immersed 
in test-tubes containing the spirit and left in the dark. Changes, if any, were 
noted after 24 hours, 3 and 6 days respectively, and the results described as 
positive or negative. Negative (—) results indicated no change—i.e., a good 
or satisfactory spirit and no discolouration of the fuel or sediment formation ; 
positive (-+) showed a weak discolouration of the strip—é.e., spirit deficient ; 
+ + indicated a very significant discol 4.€., @ poor spirit; and 
+ + + a very strong discolouration. 

Copper, brass, iron, galvanised iron, etc., were kept half immersed in the 
same components or their mixtures for one year in closed glass flasks in the 
dark. The results obtained were quite different from the rapid method 
and appeared to be more sati . Substitution of copper by brass was 
an essential improvement, and when the alcohol was absolutely water-free 
no abnormal rust formation was observed. 

Iron strips left in a mixture of 30 parts benzine, 10 parts benzol, and 
60 parts of 95 per cent. alcohol showed a very heavy deposit of rust after 
one to two months. Some sodium salts exert a very good protective effect 
on certain organic acids, ammonium and substituted ammonium salts prevent 
rust; also ammonium salts of malonic, oxalic, phthalic, oleic, butyric, 
naphthenic, citronic, benzoic, carbonic, lactonic and cinnamic acids. On 
the other hand, certain ammonium salts—¢e.g., ammonium benzoate, when 
heated with a fuel containing spirit—cause copper strips to become coated 
with thick blue crusts when left to stand overnight. Ww. 8. C. 


255. Anrrknock Furst rrom Prennsytvanta Crupe. G. Egloff and 
E. P. Nelson. Oil and Gas J., 1930, 28, (35), 46 
Pennsylvania gas oil of 38-4° A.P.I. gravity is cracked at a low temperature 
fo 925° F. and about 200 Ib. sq. in. pressure under the following operating 
conditions :— 


Reaction chamber pressure... 285 Ib. sq. in. 
Transfer temp. .. 925° F. 
Vapours entering dephlegmator 865° F 
ux oe ee ee 300° F 
Vapours to condenser 510° F. 
Furnace above tubes 1,550° F 
Furnace below tubes. 1,050° F 
Time from fire to producing cracked distillate 2 hours. 
Complete cycle .. 


The units consist of 72 steel tubes 4in. in diameter and 30:in. long inter- 
connected with return bends, the reaction chambers being 10 ft. in diameter 
and 45 ft. high. The gas oil is first heated and passed down fractionating 
towers ; it is then pumped through the heating coil, where it is heated to 
925° F., and then passes into a steel jacketed insulated tower where the 
coke produced by the reaction accumulates while the vapours pass to the 
bottom of the dephlegmator, the vapours finally being condensed by a water 
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cooled condenser. Refining is carried out continuously with sulphuric acid, 
soda and water. The oil is pumped through a mixer with baffle plates 
where the oil and acid in the proportion of 14 Ib. of 66° A.P.I. acid barrel 
of oil are mixed. The acid treated oil is water washed and then washed 
with 0-08 gallons of 6° Bé per barrel. 

The treated oil is then distilled in pipe still and bubble tower units to an 
end point of 425° F. A premium gasoline is thus produced equal to 65 per 
cent. of the cracking stock and having a benzol came of 50 per cent. 
by test on a Delco engine. 

A. R. 8. 


256. Tue Deterioration or Crackep Spirits sy GumMine. E. W. J. 
Mardles and H. Moss. J. Inst. Petr. Techn., 1929, 15 (79), 657-673. 

The part played by organic peroxides in gum formation is discussed and 
the factors which accelerate gum formation, such as aeration, increase in 
temperature, action of actinic light, are enumerated, as are those which 
inhibit it, namely, addition of anti-oxygens, such as phenol, and the action 
of surfaces such as soda lime, iron and copper gauze, water, etc. 

The reasons for the deterioration in anti-knock value of a spirit 
gum formation are explained and the results of a large number of engine 
tests on various incubated spirits are given. 

The authors describe an apparatus for the determination of gum in which 
pre-heated steam or air or an inert gas is blown across the surface of the 
spirit contained in a glass or metal dish enclosed in a heated chamber, but 
they favour the method of test by evaporation in a copper or glass dish 
on an actively boiling water bath, as this avoids the employment of special 
methods involving the use of more elaborate apparatus. a? 

H. B. T. 


257. Tue Derermination or Existent Gum Crackep DIsTILLaTEs. 
W. 8. Norris and F. B. Thole. J. Inst. Petr. Techn., 1929, 15 (79), 
68 1-686. 


A definition of the word “‘gum”’ in its p t lication is given, and 
emphasis is laid on the difference between the existent or present gum 
the potential or “ pre-gum ”’ in a spirit. 

The many disadvantages from which the generally employed dish methods 
suffer are enumerated and the requirements are given for a method of deter- 
mination of existent gum which shall approach as nearly as possible con- 
ditions obtaining in an engine induction system. 

A test embodying these essential features is then described. 

A stream of nitrogen at a controlled rate is led through a vertical helix 
of pyrex glass tube heated in an air oven to 220° C. and the measured sample 
of spirit under test is introduced drop by drop at a definite rate into the 
tube. 

Vapour from the exit of the spiral mixed with nitrogen is led intoa 
condenser. 

The difference in weight of the spiral tube before and after the experiment 
represents the amount of existent gum in the quantity of spirit tested. 

Under the provisional conditions laid down 25 c.c. of spirit can be evaporated 
in 10 minutes. 

Tables are given showing the degree of concordance and reproducibility 
of results, 

H. B. T. 
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258. Eprteanu Process. J. Rosenberg. Petr. Zeit., 1930, 26, 137-141. 

The process is based on the selective solubility of liquid sulphur dioxide 
at low temperatures, i.c., —10°C., whén aromatic, unsaturated, and cyclic 
hydrocarbons present in petroleum fractions are very soluble, and saturated 
aliphatic hydrocarbons remain undissolved. The reaction takes place in 
a closed apparatus under pressure. The oil and sulphur dioxide, which are 
freed from moisture by filtration, are cooled in two stages to —10° C., washed 
with sulphur dioxide in a counter-current manner and separated. The 
extract and refined oil are freed from sulphur dioxide by passing through 
three evaporators, namely, a high-pressure evaporator in which the tem- 
perature is raised to 10-15° C., a low-pressure evaporator, and finally a high- 
vacuum evaporator. The sulphur dioxide vapours are freed from entrained 
light oils and the gaseous-freed SO, dried and recondensed. Two hundred 
kgms. of steam and 3 K.wht. energy are required per ton distillate with a 
daily production of 500 tons of kerosene distillate. 

The method is a great improvement on the old sulphuric acid refining 
process, since the extract is of as much economic value as the refined product. 
Examples are given showing the various commercial applications of the 
extract from kerosene distillates, and the advantages of the process 
emphasised. 


259. Propuctnc From Crackep G. P. Koch. 
U.S.P. 1,742,263. Jan. 7, 1930. Appl., March 29, 1926. 

The object of the invention is to provide means by which the objectionable 
compounds in cracked gasoline may be removed without affecting the useful 
unsaturated hydrocarbons. It has been found that nitric acid, if properly 
used, acts on the undesirable compounds, particularly sulphur compounds, 
but does not materially affect the useful compounds. The method is to treat 
the cracked distillate with concentrated nitric acid, with water, followed 
by strong alkali and again with water. Treat with sulphuric acid, water, 
neutralize with soda and finally wash with water. 

By treating a distillate containing 1-0 per cent. of sulphuric acid with 1° 
of nitric acid and redistilling the oil the sulphur content of the first 50 per 
cent. of distillate was only 0-11 per cent., whereas without the treatment the 
first 50 per cent. contained 0-87 per cent. sulphur. After treating the oil 
with nitric acid for one hour there was no reduction in the unsaturated 
content and practically no sludge formed. R. P. 


260. . Purirication or Benzor, Perrot THE Like. K. Cox and P. J. 
McDermott. U.S8.P. 1,742,343. Jan. 7, 1930. 
Benzol or petrol is treated with ferric sulphate solution in agitators, 
after which the mass is filtered, the filtrate neutralized w'th alkali and distilled. 
A. R. 8. 
See also Abstracts Nos. 245, 249, 277, 289, 290, 291, 295, 296, 298. 


Fuel Oil. 


261. Maxine Gas or THE NaTuRE oF Propucer Gas rrom Liquip Fuet. 
Williams Oil-o-Matic Heating Corporation. E.P. 322,733. Dec. 10, 
1929. Appl., Aug. 10, 1928. 

Oil and water are introduced together, in the form of a fine spray, into a 
chamber containing incandescent refractory material, and a regulated supply 
of air is similarly introduced into the chamber to effect complete or partia] 
combustion, 
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working normally, and the excess oil and water vapour passing over or through 
the material produces a fixed gas. The gas producer may be automatic 
in action so that when the temperature falls below a certain value fuel is 
supplied to the combustion chamber with sufficient air to effect complete 
combustion ; and when the refractory material becomes incandescent reduc- 
tion of the air supply results in partial combustion and formation of fixed 
gas, which is led to the gas-consuming device. The reduction in the air supply 
may be effected automatically by a heat-operated device, such as a 

for example, in the form of a bimetallic strip. R. P. 


Lubricating Oil and Wax. 


262. THeoreTicaL CONSIDERATION OF THE SWEATING PROCESS IN THE 
MANUFACTURE OF Pararrin. E. Pyhala. Petr. Zeit., 1930, 26, 115—121. 


The dry sweating process for paraffin manufacture is described. Two types 
of crystal formation are possible, needle-shaped or lamina. With gradual 
increase of temperature during sweating the loss of paraffin in the warm flowing 
oil is greater the more oil the crude paraffin contains. Results of paraffin- 
sweating carried out on a large scale are given, with the formation of lamina, 
very small needle-shaped, and significant needle-shaped crystals. Lamina 
crystals cannot undergo sweating and larger needle crystals give a greater 
yield than small needle-shaped crystals. The latter dissolve much more easily 
in the oil present in the crude paraffin with increase of temperature than 
larger needle crystals. The dependence of temperature control on sweating 
referred to the crystallisation of the crude paraffin by various types of cooling 
is shown by periodic temperature measurements during sweating. A longer 
time is required for sweating with small needle crystals, due to the very 
slow increase of temperature at the beginning and then fractionation of the 
oily constituents is prolonged and the latter remain longer than is necessary 
in contact with the crystallised paraffin and so dissolve. When the sweating 
of the same crude paraffin is carried out as quickly as possible, i.e., a rapid 
increase of temperature at the start, the oils have no opportunity to dissolve. 
The more the temperature in the sweating chamber approaches the tempera- 
ture of the sweated paraffin, the less is the difference in temperatures in 
the chamber and in the mass. It is specially emphasised that the success of 
sweating depends on the formation of large needle-shaped crystals from 
crude paraffin. W.S8.C. 


263. Commerciat Sotvents ror Extraction or Wax. W. T. Ziegenhain. 
Oil and Gas. J., 1929, 28 (30), 125. 

The separation of wax from lubricating oils can be made more complete 
by the use of solvents than by cold pressing and sweating. The principal 
objections to solvents are high initial cost and mechanical difficulties. J. W. 
Poole (Mass. Inst. of Techn.) has investigated 28 commercial solvents and 
summarised the results by the statement that acetone, butanol, acetone- 
butanol mixture, ethyl acetate, butyl-acetate, chlorobenzine, and a mixture 
of toluene and butanol offer the best possibilities, considering selective 
solvent power, temperature of use, volatility and initial cost. The addition 
of acetone did not appear to improve the qualities of butanol. After butanol, 
ethyl acetate, and butyl acetate seem to be the most suitable for commercia] 
application. 
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The work indicated a decrease in solubility with an increase in the molecular, 
weight showing generally that equal molecules of the solvent dissolve equal 
quantities of wax. A table is given which shows the properties of all 
the solvents investigated, and it may be seen that as the temperature 
increased, the solubility of wax increased faster than that of the oil. It 
is interesting to note that kerosine, turpentine, toluene and xylene show 
decided selective action, but the precipitate formed is gelatinous when 
cooled and presents difficulties in separation. W. 4H. T. 


264, Treatinc Om. E. W. Gard, B. G. Aldridge and H. J. Multer. 
U.S.P. 1,739,898. Dec. 17, 1929. Appl., Nov. 16, 1926. 

After acid-treating distillate oils a small proportion of the sludge remains 
finely suspended in the oil as pepper, which is very difficult to separate, 
increases consumption of neutralising clay or alkali, and tends to hydrolyse 
with regeneration of the original undesirable bodies. The present invention 
removes this sludge by passing the acid-treated oil through a filter containing 
capillary passages which cause selective adsorption, agglomeration and 
separation of the dispersed phase. The disadvantage of channelling is over- 
come by use of a solid material, such as a pad of 200-mesh screens, a block of 
capillary tubes held in a matrix, a slab of natural pumice, or a “ Filtros” 
plate made by fusing together silica particles at the points of contact. The 
filter is built up of a series of vertical plates, bolted between horizontal 
cylindrical flanged sections which serve to space the plates ; each section has 
a central baffle and a draw-off for the trapped sludge globules. 

The oil to be treated is first dehydrated by passage through a preliminary 
filter of this type ; it is then mixed with the acid, and the settled oil, containing 
approximately 10 per cent. of the sludge, is passed through the filter proper, 
each plate removing about 90 per cent. of the entering sludge. The oil is 
then neutralised with alkali, settled, waterwashed, and given either a final 
filtration or a clay treatment. It is desirable to activate the dehydrating 
filter plates by a preliminary wetting with water. L. H. A. 


. Perroteum Distitiates. M. L. Chappell and G. J. Ziser. 
U.S.P. 1,741,555. Dec. 31, 1929. Appl., July 20, 1925. 


The invention relates to the removal of asphaltic compounds, sulphur 
compounds or unsaturated bodies of high molecular weight from viscous 
oils or lubricating stocks by extraction with aniline. The oil is mixed with 
an equal volume of aniline and the mixture heated to 170° F. to effect a 
homogeneous solution, the solution is then cooled to below 70° F. until the 
saturated hydrocarbons separate from the aniline oil, while the undesirable 
bodies remain in solution. The process is of particular value in the manu- 
facture of medicinal oils as it affords a great saving in acid. R.W.L.C. 


266. Coxine Oms. D. R. Weller and L. Link. U.S.P. 1,741,895. Appl., 
April 8, 1922. 

The invention relates more particularly to the dry or coking distillation 
of petroleum oils. The plant for carrying out this operation consists of a 
cylindrical still carrying a dome of diameter of not less than one-third of that 
of the still. The dome is fitted with a deflector and a pan for collecting con- 
densate and discharging it outside the dome, also outlets each’ having a 
diameter at least one-sixth of that of the dome, for conducting vapour from 
the dome from a point above the pan and deflector. The time-cycles, yields 
and characters of the products obtained by processing light Mexican, Homer 
and Mid-Continent crudes in such a plant are given, R, W, L, C, 
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267. Treatinc Oms. A. H. Ackerman. U.8.P. 1,742,020. 
Dec. 31, 1929. App., Dec. 14, 1925. 


A composition consisting of some or all the following constituents, viz., 
naphthalene, phosphate rock, caustic soda, anthracene, ammonium carbonate, 
sulphuric acid, sodium phosphate, sugar, arsenious acid, arsenious sulphide, 
golden sulphide of antimony and oil of mirbane is prepared. The process of 
treating petroleum products with such compositions is patented. The 
composition may be used in the proportion of 1 Ib. per 8, 10 or 20 barrels 
of petroleum product according to the nature of the product and the aim to be 
achieved. The composition may be satisfactorily employed for cleaning pipe 
lines partially obstructed with waxy deposits, for addition to mixtures of 
petroleum coke and fuel oil whereby tho solubility of the “coke” is increased, 
for addition to lubricating stocks before treatment and generally for breaking 
up “hydrocarbon clusters.” R. W.L.C. 


268. Treatinc Lupricatineg Om Srock. A. H. Ackerman. U.S.P. 
1,742,021. Dec. 31, 1929. Appl., Dec. 14, 1925. 


The invention relates to processes for treating mineral oils. A quantity 
of a composition (see proceeding abstract) in the proportion of } lb. (or less) 
per barrel is added to a lubricating oil stock prior to treated with sulphuric 
acid. It is stated that less acid is required and improved products result 
from the use of the composition. R. W. L. C. 


269. Separatinc Ory Emutsions. G. W. Coggeshall and A. Reilly, 
Assrs. to Jefferson Construction and Oi] Treating Co. U.S.P. 1,742,648. 
Jan. 7, 1930. Appl., July 1, 1927. 

The patent describes a process of breaking petroleum emulsions in which 
dispersed compounds containing salts of sulphonic acid are used. These 
compounds are obtained from the sludge resulting from the treatment of 
mineral oil with acid, and are added in the proportion of about 1-4 lbs. to 
100 gallons of the emulsion. Sufficient mineral acid is added to cause the 
salts of sulphonic acid to be converted into free sulphonic acid within the 
emulsion. After mixing, settling is allowed to take place, the gntire process 
being conducted at ordinary atmospheric temperatures. W. 4H. T. 


See also Abstracts Nos. 271, 274. 


Special Products. 


270. Russtan Aspuatr. E. Graefe. Petr. Zeit., 1930, 26, 101-107. 


Before the war a small quantity of asphalt was obtained in Baku and 
Grosny; but this was only suitable for the production of asphalt mastix 
and to enrich asphalt limestones. Graefe first obtained a sample of Russian 
asphalt two years ago which was unsatisfactory. The initial substances in 
the manufacture of asphalt comprised various crude petroleums which were 
rich in asphalt and poor in paraffin content, e.g., Binagadi, Churdelan and 
Kalugan oils, also paraffin-free oils from Grosny and Bibi Eibat, 
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Russian petroleum bitumen is produced principally in Baku from Binagadi 
Ds .. == O918 Distillation test :— 


E, = 16 Benzine.. 3% 
Conradson coke 2-5 Kerosine  .. 12% 
Paraffin .. 0-2% Gas oil . 20% 
8 = 03% Solaroil .. 14% 
Lubricating oil 19% 
Residue from 30% 


Photographs of the continuous distillation of Binagadi crude oil at Baku are 
given. The oil is blown with a mixture of steam and air, and since the process 
is exothermic no external heating is necessary. The reaction begins at 220° 
and the temperature is increased by blowing to 270°. The still takes a charge 
of 80 tons, which is completely blown after 24 hours. The yield amounts 
to 90 per cent. calculated on the residue, and the asphalt yield is 25-30 per 
cent., calculated on the crude oil. When working with straight-run asphalt 
and only blowing with steam the asphalt yield only amounts to 15 per cent. 
calculated on the crude oil. Three types of asphalt are produced of 50-55 
penetration value, which is used for blending, 90-120 for filling purposes 
and 160-200 for surface treatment. 

When the asphalt has attained the desired degree of hardness it is passed 
under pressure from the still to the reservoir from which it is led to the 
conveyor. The latter is either a wooden barrel (240 kgms. capacity) or a 
sheet-iron drum (100 kgms, capacity). Three thousand tons of asphalt per 
month are produced by this process. 

Another method of manufacturing Baku bitumen is by compounding 
with lime the residue from acid tars obtained from petroleum distillates after 
sulphuric acid has been removed by washing with hot water. The bitumen 
is used to produce mastix. In a second method the unneutralised acid tar, 
together with lime, is passed into a bitumen. The tars are treated with hot 
water (85-95°) and mixed with air. After several hours standing the separated 
acid is removed, the operation twice repeated with the residue and the 
product so obtained blown at 110-220° with steam and air. A third method 
of separation of the acid is by means of solvent naphtha in which bitumen 
dissolves sulphuric and sulpho-acids remain undissolved, The solvent 
naphtha can be recovered by distillation. 

The asphalts so obtained are used for electrotechnical purposes, 
ete., and to produce mastix, which is useful for road purposes. W. S.C, 


271. A Process ror THE PuRIFICATION OF SuULPHONIC AcIDs, NAPHTHENIC 
Actps AND THE Lixe. Naamlooze Vennootechap de Bataafsche 
Petroleum Maatschappij. E.P. 300,264. Jan. 13, 1930. Appl., Oct. 11, 
1928. 

Sulphonic, naphthenic and similar acids originating from mineral oils, 
are purified by adding volatile electrolytes to their aqueous solutions or to 
their soaps. This causes precipitation of the acids or their soaps, and the 


272. Trearment or Brrumew. F. N. Nicholls. E.P. 323,060. Dec. 24, 
1929. Appl., Oct. 6, 1928. 


A process is described of producing a new product from bitumen. It 
consists of heating 20 per cent. of bitumen and 75 per cent. of gas oil to a 
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temperature of about 150°C. until it is fluid. The resultant liquid is then 


weight of gas oil. 


273. ImPRovEMENTS IN OR RELATING TO THE MANUFACTURE OF CALCIUM 
Hypocstorire. Mathieson Alkali Works and L. Mellersh-Jackson. 
E.P. 323,205. Dec. 12, 1929. 

Sodium hypochlorite is manufactured by the chlorination of caustic soda, 
after which the solution is chilled to separate sodium chloride. Calcium 
chloride is now added in equivalent amount to the sodium hypochlorite 
content. The product consists of calcium hypochlorite and sodium chloride, 
which does not affect the stability of the former, while it is substantially 


free from calcium chloride. Se eee 
A. 8. 


274. IMPROVEMENTS IN THE MANUFACTURE AND PropucTion oF Propvucts 
or A Stace or Oxipation From Hyprocarsons. I. Y. Johnson. 
E.P. 324,189. Jan. 23, 1930. Appl., Dec. 14, 1928. 

A process is described for the manufacture and production of products 
of a high stage of oxidation from paraffin hydrocarbons, waxes or similar 
materials, which consists in treating the material with gas mixtures con- 
taining oxygen until only a portion of the initial material is oxidised. The 
reaction is stopped before any discoloration occurs, when the oxidation 
products are removed from the reaction zone, while the remaining non- 
oxidised portion is again subjected to oxidation, fresh material being added 
if desired. The process is continuous. H. E. T. 


275. AspHaLT AnD Roap Oy. J. F. Faber and M. L. Chappell, Assrs. to 
Standard Oil Co. of California. U.S.P. 1,745,155. Jan. 28, 1930. Appl., 
Dec. 20, 1926. 

The invention consists of a process for producing asphalt. An asphaltic 
base petroleum oil is mixed with an acid sludge containing substantially 
all reaction products derived from treatment of petroleum with sulphuric 
acid, together with the latter in the free state. The mixture is then steam- 
distilled to asphalt until all the sulphur-containing acids in the sludge are 
decomposed into sulphur dioxide. The distillation may be carried out at 


See also Abstracts Nos. 263, 284. 


Refinery Plant. 


276. PressurE Facrors 1s Om Propvuction. R. H. Pence. Oil and 
Gas J., 1930, 28 (33), 36,139. 

There has been much discussion regarding the choice of drive mediums in 
repressuring depleted oil sands. Gas or air in solution affects the viscosity 
of the oil, the rate of change being dependent upon the amount of gas dis- 
solved, the nature of the oil and that of the dissolved gas. Curves-are given 
showing change in viscosity of various crudes when different percentages of 
air and natural gas are dissolved in them. 
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More wet gas is dissolved at a given pressure than dry gas under the same 
conditions, and the resulting effects were much in favour of wet gas. The 
principal reason for the use of air is that an adequate gas supply is 
unavailable. 

A list is given of the most important considerations to be made when 
examining a property with a view to repressuring. 

(1) Was the field originally pressured by gas or water ? 

(2) The amount of expelling foree originally in the reservoir and how 
efficiently this force has been utilised. 

(3) The present expelling force with particular attention to the gas-oil 
ratio 


(4) The porosity of the sand. This must be within reasonable limite and 
constant. 

(5) Past rate of production of oil and water. 

(6) Resistance of sand to the admission of gas. 

(7) Availability of fresh water supply. 

(8) It is believed that it will pay best to use gas for repressuring but there 
seems no direct evidence on this point. 

(9) Effect of vacuum. If the property is sensitive to vacuum it will 
probably show quick response to pressure and low pressures will be 

uired 


req 4 

(10) General repair of the property. 

The proportion of pressuring wells to producing wells depends on local 
conditions and on the principle adopted. Regulated back pressures permit 
of fewer pressure wells and a better choice of location in respect to surrounding 
producers. Without back pressure the proportion of pressure wells to 
producers averages about one to three and by its use about one to five or six. 
Coarse porous sands take low pressure, but fine, tight or slaty sands require 
higher pressure. These pressures range from 50 to 350 Ibs. 
increased its production. The article is to be continued, 


277. Temperature Conrrot System ror DepuircmaTors. J. Price, 
Assr. to Griscom-Russell Co. U.S.P. 1,743,568. Jan. 14, 1930. Appl., 
Aug. 14, 1926. 

Hitherto, satisfactory control of dephlegmator temperature in the steam 
stripping section of absorption gasoline plants has been effected only with 
the aid of expensive intercoolers and precoolers designed to cool the effluent 
“lean” oil from the steam still heat exchanger prior to its admission to two 
or more nests of cooling tubes in the dephlegmator. According to the present 
invention the partially cooled “ lean " oil from the steam still heat exchanger 
is led to a storage tank from which the whole of the oil required by the 
absorbers is drawn, still warm, circulated directly through a single nest of 
cooling tubes in the dephlegmator head, passed to the final cooler, and 
forwarded to the absorption towers. The necessary additional cooling is 
obtained by means of a recycle pump which returns a portion of the finally 
cooled oil into the main stream of oil entering the dephlegmator cooling coil. 
By operating the steam valve of the recycle pump from a thermostat situated 
in the effluent gasoline vapour stream it is claimed that the desired overhead 
temperature may be automatically maintained so that the necessary sharp 
cut is obtained between the gasoline and the absorption oil with minimum 
plant cost and maximum simplicity. L. HAA. 


See also Abstracts Nos. 247, 248, 249, 266, 280, 317. 
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top ring in each case and was 0-0795 in. in the worst cylinder. The 2-stroke 
cylinders showed most wear about halfway down the swept surface, the 
maximum being 0-105in. In spite of the considerable wear both engines 
were working economically and showing no signs of excessive blow before 
being taken down. A plea is entered for careful routine measurements of 
liner wear and recording in terms of the average number of hours’ running 
per one-thousandth inch wear. Such records would be of great use to the 
Diesel engine manufacturers for locating faults in design. G. B. M. 
AND 


279. IMPROVEMENTS IN AND RELATING TO Perrot Tanxs THE Like. 
Morris Commercial Cars and W. W. Hammill. E.P. 323,106. Dec. 24, 
1929. 

Petrol tanks are made in three parts, namely, a rigid plate of heavy gauge 
metal on to the sides of which two shell-like elements are rigidly secured 
to form the tank. The central plate is of such size that it protrudes beyond 
the shell and so provides a means of bolting the tank to its supports. 

A.R. 8. 


280. Free Extincuisuine APPLIANCE ON Petrot TANKS AND THE LIKE. 
J. H. Norling. E.P. 323,419. Jan. 2, 1930. 


The device consists of a conduit supplying a foam extinguishing medium 
to a benzine or other tank. Round this tank are two or more tubes 


281. IMPROVEMENTS IN AND CONNECTED WITH THE LUBRICATION OF THE 
Watts Aanp Upper Worxine Parts or Inrernat-Com- 
BusTION Encines. J. H. Pont and G. F. Rose. E.P. 323,717. Jan. 3, 
1930. 

The most prevalent method of lubricating valves, cylinder heads and com- 


speeds. 
This patent describes a method of overcoming this disadvantage by 
connecting the lubricant supply to the induction pipe on the jet side of the 
throttle valve. The suction then increases with the air flow through the choke 


which passes a U tube dipping beneath the lubricant. 
A hole in the U tube permits the entrance of the lubricant which is then 
induction pipe. The connection is fitted with an adjustable 
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when 278. Surraces. J. M. McGregor. Petr. Engineer, 
1930, 1 (4), 38. 
This paper records the results of careful measurements of liner wear on 
how Diesel engines, those on a 4-stroke, 4-cylinder engine of 15in. bore and on 
a 2-stroke, 4-cylinder engine of 17 in. bore being given as examples. With 
as-oil the 4-stroke engine the maximum wear occurred near the top travel of the 
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pl. to the conduit. Foam is forced from the conduit through these tubes on 
to the benzene surface. Thus the foam swirls out without being subject to 
“| the breaking action of great heat. A. R. 8. 
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valve for controlling the supply. Air is drawn into the other limb of the U, 
through a non-return valve, to replace the lubricant drawn out. The filler 
cap of the tank carries a safety-valve to prevent rise of pressure, with conse. 
quent over-lubrication, due to the heat of the engine. It is claimed for this 
device that pinking is reduced, the operation of the valves is assisted, and that 
excellent atomization and distribution of the fuel are attained. G. B.M. 


See also Abstracts Nos. 276, 290, 292, 302, 303, 304, 305. 


Road Construction. 


282. Nezpep ImproveMENTs IN Pavine Piant EquipMENT AND METHODs. 
H. C. McClure. Eighth Annual Asphalt Paving Conference, 1929. 

The plant under discussion consists of two Warren, internally heated, 
25-ton dryers, with a 2000 lbs. mixer. The dryers are oil-fired and plant 
steam at 140 lbs. pressure is furnished by a 125 H.P. coal-burning boiler. 

By the installation of modern dust collectors 99 per cent. of the 200-mesh 
dust is collected in less than 20 seconds after it is picked up. Collector fans 
are connected to the dryer discharge, elevator and mixer and discharge 
automatically into the sand elevator just before the mixer, thus giving 
practically the same hot sand grading as exists in the stock. Fans are driven 
by variable speed motors and uniform temperatures are maintained by 
variation of the fan speeds. Asphalt is shipped in insulated tank cars, which 
permits short plant steaming periods before pumping. A single steam 
engine driven pump unloads cars and also supplies asphaltic cement to the 
plant. Stabilities by three methods, (1) by the prescribed laboratory method, 
(2) by applying 3000 Ibs. pressure to identical samples, (3) stabilities obtained 
on the road under actual construction conditions, are compared. Stabilities 
of about 3000 lbs. obtained by the laboratory method of mixing increase 
to about 4500 lbs. when subjected to 3000 Ibs. pressure. Samples taken by 
inserting short steel cylinders in the street before rolling, and later removed, 
show stabilities for these mixtures of about 2000 Ibs. 

Installation of platform scales for weighing the asphalt is in process. 

Heavier 3-wheeled rollers give better compression and pick out porous 
spots better than tandems or the lighter rollers. Ww.L. 


283. IMPROVEMENTS IN Pavine Piant EquipmMEentT AND MetHops. J. W. 
Davitt. Eighth Annual Asphalt Paving Conference, 1929. 

The drying unit is the controlling factor in a plant’s production. All 
new plants are using the internal fired drum at any rate at the hot sand end. 
Some plants have external heating at the cold sand end of the drum. A dust 
collector soon pays for itself from the fine material collected, which should 
be used with the filler and not returned to the sand bin. Bucket elevator 
feed is most satisfactory. Two general grades of fuel oil are used, heavy 
fuel 15-16° Baumé and the lighter 24+° Baumé. A 3 x 2 x 3 Duplex piston 
pattern pump will handle all the burners round a plant. For the belt-driven 
plant the electric motor, slip-ring type., with automatic overload release is 
ideal. Most mixing boxes (pug-mill type) are steam jacketed. Manganese 
liners for ends and sides and removable manganese steel tips obviate the 
necessity of replacement for a long period. There are two general arrange- 
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ments for placing the teeth on the shaft: one where the material is thrown 
to the centre and back, and the other where the material makes a complete 
circuit of the box. The latter is considered preferable. Semi-automatic 
devices are installed for weighing sand, stone and asphaltic cement with good 
results. The bucket for asphaltic cement should be steam jacketed. In 
mixing sheet asphalt the sand and filler should be mixed for 15 seconds before 
the asphaltic cement is added. 

Storage bins for heated materials must have no dead spots. Some plants 
grind filler from the binding stone. The hot stone is ground in a ball or 
hammer mill and the fine particles separated by an air separator. Asphaltic 
cement is heated by one of three methods: (1) direct fire under the kettle, 
(2) steam-heated kettle with two or three sets of removable steam coils, 
(3) @ special steam coil round the suction in one end of the large storage tank. 
A mineral oil free from carbon, vapour pressure or distillate up to 600° F. 
can be used as a substitute for steam in these coils where it is circulated by 
a return system and heated at one part of the circuit by an oil burner or 


electric heater. w.L. 


284. Typss anp CHARACTERISTICS OF EmvuLSIONS FoR ASPHALT PaviInG 


Purposes. L. Kirschbraun. Assoc. of Asphalt Paving Technologists, 
1929. 


Emulsifying agents are generally colloids which are capable of being adsorbed 
at the interfacial layers between the phases. These agents are usually of 
two types: (1) those which lower the surface tension of one of the 
and (2) those which swell in contact with the medium in which they are 
peptised and in relatively small concentrations produce a plastic or viscous 


suspension. 

With these emulsifying agents asphalt-in-water emulsions result in two 
general types :— 

(1) Emulsions which coalesce prior to dehydration. 

(2) Emulsions which must dehydrate prior to coalescence. 

The first type breaks more readily than the second and is very sensitive 
to the introduction of foreign substances and to admixture with mineral 
powders or to any change brought about in the nature of the electric charge 
on the particles. 

The second type permits incorporation of a greater or less variety of 
electrolytes and other substances, depending upon the specific agent used. 

The properties of an emulsion useful for paving purposes will depend largely 
upon the nature of the film protecting the dispersed particles. 

A successful paving emulsion should have the following characteristics :— 

(1) It should contain asphalt of penetration ductility, etc., suited to the 
type and use contemplated. 

(2) It must not break under conditions of storage or transport 

(3) It must have particle size fine enough to be freely suspendable. 

(4) It must have a controlled degree of stability as a system. 

(5) Its “ rate of break” must be suitable to the conditions for which it 
to be used. 

(6) Its viscosity must be definite, constant and suited for the purpose for 
which it is to be used. 

(7) It must have an unvarying asphalt content. 

(8) The relation between asphalt concentration and viscosity should te 
such that a regulated and pre-determined film thickness is always deposited. 
(9) The concentration of the emulsifying agent should be minimum. 
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285. Buiorrer TreEaTMeNT or Gravet Roaps in Muynesota. F. C. Lang. 
Eighth Annual Asphalt Paving Conference, 1929. 

Two methods of treatment are described, one for gravel sub-grades and the 
other for heavy clay or gumbo sub-grades. 

In the first all loose material from one half of the roadway is graded to the 
centre of the road, exposing a smooth hard surface. The ideal surface at the 
time of application should be smooth, well compacted, dry and free from dust. 
The surface is sprayed with 0-3 to 0-5 gallons of heated bituminous material 
per square yard. After about 24 hours a second application of 0-25 to 0-33 
gallons of bituminous materials is given and at once covered with the loose 
material previously removed. The other half of the roadway is then similarly 
treated and when complete the whole road is dragged to smooth it and work 
all the gravel possible into the bitumen. At completion the crown for a 30 it. 
top would be 6 to 9in. Tar has usually been used but cut-back asphalt has 
been tried and found very promising. 

The gravel all passes a 1-in. circular opening, 28 to 60 per cent. is retained 
on a 10-mesh sieve and very little passes a 60-mesh sieve. 

In the second method road oil is applied. A typical analysis of the oil is 
given as :— 


Specific gravity os os 1044 
Specific viscosity at 60°C... 12-9 
100 penetration residue oe 65-2 
Ductility of residue .. ..over 100 
Loss at 163° C. 28 
Total bitumen (soluble in in 90-91 
Total bitumen insoluble in 86° naphtha ‘ : -- 16-23 


About 400 cubic yards of cover material per mile i is used and this is preferably 
pea size with a small percentage of sand. The initial cost of this type of treat- 

ment is about $1400 to $1600 per mile. In patching a mixture of —_ oil 
and cover gravel is used. W.L. 


286. Resurractnc Concrete RoapDs wits Bituminous WEARING SURFACES. 
W. H. Sharp. Eighth Annual Paving Conference, October and November, 
1929. 

The causes of failure in concrete pavements are poor sub-grade conditions, 
improper drainage, too wet a mixture when the concrete was laid, too small 
a depth of pavement and increase of traffic. The resurfacing of concrete 
roads with bituminous wearing surfaces is affected primarily by economic 
considerations, e.g., the pavement should be resurfaced before it has become 
badly broken or has so deteriorated as to be valueless for a base. Pre-mixed 
bituminous materials used for resurfacing may be divided into (a) semi-rigid 
pavements and (5) flexible pavements. The condition of the concrete determines 
which type of material is to be used. A badly cracked pavement with unstable 
broken sections should be treated with the flexible type of surfacing, for the 
semi-rigid material, due to instability of the concrete base, will crack and not 
heal itself after cracking. Due to its elasticity, the flexible type will conform 
to the movement of the unstable concrete and will flush together under heat 
and traffic. The minimum depth for semi-rigid bituminous material is 1} in. 
and this should be used only when the concrete pavement is not broken 
or badly cracked. Otherwise there should be adopted the standard depth 
of 3 in. for sheet asphalt or 2}in. for the other semi-rigid types. For the 
flexible bituminous material, the minimum depth is also lj} in. The average 
cost of a l}in, sheet asphalt resurfacing with an average haul of 20 miles 
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from the plant is $1 per square yard, while the cost of flexible material under 
the same conditions is 90 cents per square yard. Flexible pavement should 
be laid in two courses, the first utilising stone equal in size to one half the 
depth of the pavement, while the second should be of } or } in. stone. 

W.H.T. 


287. SranDaRD Pavine ror Arrports. R. H. Simpson. Eighth Annual 
Asphalt Paving Conference, 1929. 

The principal requirements for runway pavement are a base to distribute 
load ; a well-drained sub-base ; an even, true, dustless, waterproof surface 
with a roughened or non-skid surface texture ; it must be sloped to carry off 
water, but have no abrupt change of grade ; it should have good visibility 
from the air; should be capable of easy and quick repair and must be built 
at a reasonable cost. 

The type of base depends largely on the character of the soil and the con- 
dition of the sub-base. On well-drained soils, crushed stone or water-bound 
macadam base is usually satisfactory, but under bad or uncertain drainage 
Portland cement concrete base may be necessary. Asphaltic concrete or 
black base has been found satisfactory under many and varied conditions. 

In examples given the runways consist of a 1} in. asphalt surface laid on a 
5in. concrete base, the sub-base being well drained and com 4 

The concrete was mixed one cement to eight of aggregate and had expansion 
joints every 400 ft. These were 8 in. wide and filled with asphalt concrete. 


Asphalt surface had the following 


Bitumen .. -- Sto 6% 
Mineral matter passing 200-mesh screen o -- 5to 6% 
80- mesh “* 8 to 10% 

40-mesh ,, 12 to 15% 

” ” 10-mesh__,, ee 8 to 10% 

j-inch ,, és .. 55 to 65% 

The as laid 

Stone es - 60% 


This gave a dense mix with a roughened surface textuss. The caphals coneseto 
surface, some 90,200 square yards, was laid in 13 working days and cost 
$1-25 per square yard. w.L. 


288. Omep Earra Roaps D.0O. Thomas. Eighth Annual 
Asphalt Paving Conference, 1929. 

About 10,000 miles of earth roads are oiled annually in Illinois. Oiled earth 
roads under varying extremes of weather are certainly the least permanent 
type of built roads, but, in the absence of suitable gravel or stone, are much 
better than untreated earth roads throughout the year. Pneumatic tyres 
exert a beneficial effect on oiled roads because they tend to smooth and compact 
the surface, but steel tyres, especially narrow ones, quickly disintegrate 
and destroy the surface. The success of an earth road is 90 per cent. prepara- 
tion of the surface and 10 per cent. the kind and amount of oil used. All 
dust and loose earth must be removed just before oiling. 

Two applications of oil are necessary each season. For new roads these 
applications should be about } gallon per square yard in early summer, 
followed by about } gallon in early autumn. For roads oiled the previous 
year, the first application may be from } to } gallon in April followed by the 
second jn autumn. Friable, silty and timber soils require heavier treatments 
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than clay soils. Distributors should be equipped so that the rate of discharge 
can be accurately controlled, and those with a capacity of 600 to 750 gallons 
are preferable. Oil should be heated till it is thin enough to spray without 
stringing or clogging the nozzles. This will usually be from 130° F. to 175° F. 
and a pressure of 100 to 125 lbs. is desirable. 

Best results are obtained when the applications are made in the day time 
during clear, warm weather. A light covering of earth, just sufficient to 
absorb excess oil, makes a smoother surface than can be obtained in any 
other way. A well-shod heavy drag or a light grader is usually heavy enough 
to properly maintain an oiled earth road. 

Most of the oil used in Illinois is semi-asphaltic oil with a specific viscosity 
at 60° C. of 16 to 28. W.L. 

See also Abstracts Nos. 270, 272, 275. 


Antidetonation. 


289. Sranparp Fvet ror AnTI-KNOocK Quatity. J. M. Campbell, W. G. 
Lovell and T. A. Boyd. Oil and Gas J., 1930, 28, 42. 

The authors give results of tests of a number of anti-knock substances 
blended with n-heptane and comment on the value of each as a possible 
anti-knock standard. 

A single cylinder variable compression engine with overhead valves was 
used for the tests and had a bore of 3}in. and a stroke of 44in. Cooling 
was on the evaporative system at 212° Fahr. The inlet air was unheated 
and the engine ran at full throttle. The running speed was 600 r.p.m. and 
the mixture strength and ignition were adjusted for maximum power. The 
mixture strengths for maximum power and maximum knock were the same 
as far as could be detected by ear. 

Normal pentane is unsuitable as an anti-knock standard since the limiting 
compression ratio is below that of many gasolines on the market. Its 
extremely high volatility is also undesirable. Cyclohexane covers most 
of the gasolines on the American market but has insufficient margin for use 
as a standard. Iso-octane is also limited in application by its upper limit. 
Benzene and toluene are both high in anti-knock effect, but suffer from the 
disadvantage that a relatively large variation in anti-knock value is made 
by small additions, especially in the higher concentrations. 

The objectionable features of benzene and toluene in the higher concentra- 
tions are reduced if the results are plotted in a suitable way. The usual 
method is to plot the percentage by volume in heptane against the corre- 
sponding compression ratio. An alternative is to plot compression ratios 
on the vertical scale in the usual manner, but on the horizontal scale the 
concentrations are plotted on the basis of the number of parts by volume 
of the anti-knock substances added to 10 parts by volume of normal heptane. 
This construction flattens out the curves over the most useful portion. R. 8. 


200. Perrecr Certirirzep Knock Rating Test. G. G. Brown and H. E. 
Zuck. Oil and Gas J., 1930, 28 (34), 44. 
Reference is made to Edgar’s suggestion that n-heptane and iso-octane 
should be used as the pure compounds for the determination of the knock- 
rating scale, and it is pointed out that many samples show a higher rating 
than the pure iso-octane, and therefore at least an additional substance is 
required. Benzene is criticised on account of its different specific gravity 
and correct air fuel ratio for complete combustion. The authors use an 
overhead valve engine with a 5 in, bore and 7 in. stroke running at 900 r.p.m. 


wit. 
rati 
The 
forn 
agai 
apps 
ignit 
max 
and 
Ty 
until 
ratio 
reach 
The 
const 
Cu 
stand 
hepte 
motor 
and i 
witho 
for de 
The 
mean 
not m 
range 
291. 
al 
An 
prepar 
by vol 
Califor 
same ¢ 
The 
20 
20 
20 
20 
20: 
20: 
20° 
20° 
20° 
20° 
20° 
209 


ABSTRACTS. 1274 


with means for adjusting the height of the cylinder to alter the compression 
ratio from 3-5 to 14 to 1. The valve timings are :— 


Exhaust opens .. 33° before b.d.c. 
—— 8° after t.d.c. 
Inlet >pens -. 8° after t.d.c. 


closes ++ 25° after b.d.c. 

The fuel handling system has been repeatedly modified, and in its present 
form consists of a Bosch fuel pump delivering through a Bosch injection 
nozzle into an intake manifold 34 in. diameter and 13 in. long fitted directly 
against the — inlet port. This system enables extremely volatile natural 
gasolines to be handled satisfactorily, and can be used with air measuring 
apparatus without difficulty. The inlet air is heated to 170° Fahr., and the 
ignition is fixed at 30° advance. The air fuel ratio is adjusted to give 
maximum for each fuel tested, and this is usually found to be between 12-5 
and 13-3 to 1. 

Two tests are made on each fuel. First, the compression ratio is increased 
until the first audible knocking is heard. The power output and compression 
ratio (lst test) are noted. The ratio is then increased until the power output 
reaches a maximum, any further increase leading to a sharp drop in power. 
The ratio at which this occurs is taken as the second test. Fuel and air 
consumptions are made at the same point and all temperatures, etc., measured. 

Curves are given showing the ratio between the compression ratio for 
standard conditions of test for n-heptane and the ratio for various blends of 
heptane with iso-octane and pure benzene, and for benzene in Pennsylvanian 
motor fuel. Stethoscopes, listening posts, thermo-couples, bouncing pins 
and indicators have all been tried as indicators of first audible detonation 
without success, and the authors suggest that a standard “‘ mechanical ear" 
for determining audible detonation is highly desirable. 

The error of the method described is not more than 1-5 per cent. from the 
mean line drawn as the best curve through the data points, and is usually 
not more than 1 per cent. This corresponds to about -05 of a ratio in the 
range covering average spirits. _ R.8. 


291. Tue Kyockx Rartines or Aromatic Hyprocarsons. D. A. Howes 
and A. W. Nash. J. S. C. J., 1930, 49, 16r. 

A number of aromatic hydrocarbons boiling in the usual petrol range were 
prepared and tested in a Delco testing unit by comparing 20 per cent. blends 
by volume of each material in Californian benzine with ethyl fluid doped 
Californian benzine, the quantity of ethyl fluid being adjusted to give the 
same anti-knock value as the blend under test. 

The results are tabulated below :— 

. Vol. of ethyl fluid per gall. 
of standard benzine. 


Blend tested. 
20% Benzene - 21 ec, 
20% m-Xylene .. ee -- 40 ce. 
20% p-Xylene.. es os 42 
20% Ethylbenzene oe es -- 38 cc. 
20% iso-Propylbenzene 2-6 c.c. 
20% p- ae és es #2 
20% sec-Butylbenzene oe ee 18 
20% tert-Butylbenzene .. ee 32 Cc... 
20% tert-Butyltoluene .. oe oe 88 cx. 
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292. Prevention or Knockxinc Moror Cyuinpers. E.P. 323,463. 
June 26, 1928. Imperial Chemical Industries and 8. Coffey. 


Organic radicals capable of existence as free radicals are efficient anti- 
knock agents, but are themselves not always convenient for addition to motor 
fuels. It is found that they may be added in the form of organic compounds 
capable of generating such free radicals in the combustion chamber. The 
invention comprises the means for preventing knocking by the addition of 
the free radicals and the motor fuel made by the addition of suitable substances 
containing them. Included in the suitable materials are triarylmethyls 
and their moloxides, hexaarylethanes, pentarylethanes, etc., and triaryl- 
nitrosomethanes. In certain cases sufficient benzole is added to ensure 
complete solution. R. 8. 


Cracking. 


293. Heatine anp Crackine Oms. Foster Wheeler, Ltd. E.P. 323,517. 
Jan. 3, 1930. Appl. July 3, 1928. 

In this process crude petroleum is distilled continuously for the production 
of light distillates with a minimum of cracking, and the relatively heavy 
bottoms are continuously cracked to form a fuel of greater fluidity than the 
bottoms. At the same time additional light distillates are obtained. 

The oil is heated for the primary distillation, and the bottoms are heated 
to cracking temperature by passing them through different tubes situated 
in the same furnace so that the tubes containing the oil undergoing primary 
distillation are exposed to a higher furnace temperature and absorb heat more 
rapidly than the tubes containing the bottoms. This necessitates a longer 
time of exposure to the heating action of the furnace in the case of the bottoms, 
whilst the oil to be distilled is exposed to the high temperature for a relatively 
short time. The apparatus consists of a Foster type of oil heater. The oil 
heater comprises a combustion chamber separated by a bridge wall from 
the heating chamber. The heating chamber contains three banks of hori- 
zontally disposed tubes and radiant heat absorbing tubes line the roof of the 
furnace 


The oil subjected to the primary distillation is pumped through the lowest 
bank of tubes, passes to the uppermost bank, then through the radiant heat 
coil and expands into a fractionating tower. The vapours from the top of 
the tower pass through a condenser, and fractions from the plates pass through 
coolers to their respective receivers. The bottoms from the tower are pumped 
through the middle bank of tubes in the heating chamber, thence to a separ- 
ating tower. Light distillate from the top of this is collected and the heavy 
residue from the bottom passed out of the system or recycled through the 
cracking tubes along with the bottoms from the fractionating tower. The 
process is controlled so that the oil in the primary section is delivered at 
such a rate that there is insufficient time for cracking, although the tempera- 
ture may be above the cracking point, whereas in the secondary treatment 
the time factor is increased to facilitate cracking. R. P. 


294. ConvertTine Perroteums. G. Egloff, assr. to Universal Oil Products 
Co. U.S.P. 1,741,509. Dec. 31, 1929. Appl. Oct. 21, 1921. 


The invention relates to improvements in the pressure cracking of oil, 
one object being maximum periods of operation before cleaning. Oil raised 
to conversion temperature in a pipe still is delivered to the first pair of two 
pairs of vertical reaction vessels situated so that flue gases from the pipe 
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still may be circulated around them. Adjacent vessels are connected by 
pipe at the middle of their height; oil overflows from the first pair of 
chambers into the second pair, maintained at a somewhat lower 
temperature, from which the total vapours produced in the process are 
led off under the full pressure to three dephlegmators in series. Con- 
densate from the first dephlegmator is returned to the lower temperature 
pair of reactors; condensate from the second dephlegmatecr is returned 
to the higher temperature pair of reactors; while only the lightest 
condensate (from the last dephlegmator) is returned to the pipe still. 
Thus the desired conversion of the recycled oil is effected under the mildest 
conditions possible for each fraction. Vapours from the dephlegmator 
are condensed as pressure distillate, which collects in a receiver provided 
with gauge glass and pressure relief valve. L. H. A. 


295. Hyprocarson O11 Conversion. C. J. Pratt, assr. to Universal Oil 
Products Co. U.S.P. 1,741,535. Dec. 31, 1929. Appl. July 8, 1926. 


According to this invention the cracking stock is first pumped through a 
preliminary heating coil in which its temperature is raised to about 420° C., 
or somewhat below cracking temperature, under a pressure of 100-175 tb. 
per sq. in. It is then delivered to the base of the fractionating column, 
held at the desired pressure, into which the cracked vapours discharge. 
With suitable reflux control the cracked and uncracked vapours are frac- 
tionated ; a number of liquid side streams are withdrawn while vapours 
passing overhead are condensed and led to the usual pressure distillate 
receiver. The side streams receive individual cracking treatments at optimum 
temperatures and pressures: thus the lighter fractions may be subjected to 
470-480° C. under high pressure, while the heavier fractions may be subjected 
to 450-460° C. under relatively lower pressure. This heat is imparted in 
individual coils mounted either in the same furnace or in separate furnaces ; 
the highly heated oils may pass to individual insulated reactors at individual 
pressures, or they may be throttled into a common insulated reactor at or 
above the pressure in the fractionating column into which the cracked vapours 
discharge. Residuum draw offs are provided in the reactors at various 
levels. Bottoms from the fractionating column may be withdrawn from the 
cycle, or preferably a portion is recycled to the preliminary heater. 

The advantages of this system include reduction in the formation of coke, 
gas and objectionable compounds, and hence a reduction in the subsequent 
refining treatment. L. H. A. 


296. Process or ConverTING HyRDOCARBONS AND MINERAL OILS INTO 
THOSE HAVING A Lower Bortine Pornt. H. Wolf. U.S.P. 1,742,888. 
Jan. 7, 1930. Appl., April 28, 1924. 

The oil to be cracked is pumped through the upper part of a heating coil 
in counter-current to the heating gases until the temperature attains 400° 
to 450° C., then concurrent to the heating gases through the lower half of the 
coil fora period lying below 100 seconds, preferably about 50 seconds, whereby 
the hydrocarbons are maintained for this time at the temperature attained 
in the upper coil. 

The operation is carried out at pressures between 200 and 300 atmospheres 
and at a speed of the oil lying above 1-25 metres per second, preferably about 
2-5 metres per second. On leaving the coil, the oil is expanded directly into 
a distilling column, no reaction chamber being used in the process. The 
gasoline produced is condensed and separated whilst the reflux oil is returned 
to the process. R. P. 
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. Process ror Convertinec Ous. C. P. Dubbs. U.S.P. 1,744,1u9. 
Jan. 21, 1930. Appl., May 29, 1922. 


The treatment of emulsified oils is particularly difficult, due to the presence 
of water. In this process the presence of water aids the conversion of the 
emulsified oils into gasoline, due to the chemical action which takes place 
between the water vapour and the catalysts. 

The emulsified oil is pumped through a coil wherein it is raised to cracking 
temperature and then passes to a vaporizing chamber containing catalytic 
material such as ferric oxide or compounds of metals which may have a 
catalytic action when in the presence of the oil body. The vapours evolved 
are passed through a dephlegmator and collected. 

If the water content of the oil exceeds 15 per cent., water-free oil is added 
to reduce the percentage of water so that the mixture will contain at least 
85 per cent. of oil. R. P. 


Process or Crackinc Minerat Or. J. H. Pew. U.S.P. 1,744,574. 
Jan. 21, 1930. Appl., Feb. 10, 1926. 


With the usual method of heating oil to cracking temperature, the difference 
in temperature between the heating gases and the oil contained in the tubes 
or stills must be great; consequently, the oil in contact with the metal is 
raised to a temperature much above the average temperature of the oil. 
This causes the deposition of coke after the process has been working some 
time, but after coke starts forming it proceeds to build up rapidly, since it 
acts as an insulator and more heat must be applied to maintain the oil 


temperature. 

The present process has been devised to prevent coking by supplying a 
heating medium which can accomplish the same degree of cracking but the 
difference in temperature between the oil and the heating medium is relatively 
small. Such a medium has been found in mercury vapour. 

By using this method asphaltenes are formed on the heating surfaces 
instead of coke. Coke is insoluble, but asphaltenes are soluble in carbon 
bisulphide or petrolene. Thus it is possible to run the process for a time, 
then dissolve out the solid asphaltenes by pumping the solvent without 
having to cool and open the plant for cleaning. 

The plant consists of a mercury boilér situated in a furnace and an oil 
pre-heater placed in the furnace flue. Several cracking chambers, into which 
the mercury vapour from the boiler passes, contain coils which are connected 
in series. The oil from the pre-heater is gradually heated as it passes from 
chamber to chamber until it reaches the desired maximum temperature. 

The mercury condensed in the cracking chambers returns to the boiler to 
be again vaporized whilst the oil from the cracking tubes expands into a 
vaporizer thence to a bubble tower to separate the motor fuel BP. 


See also Abstracts Nos. 255, 256, 257, 259. 


Oilfield Technology. 


299. Rrieser Surveyine Device Usep on Dritiine Pree Waite Dritiine. 
J.C. Ballagh. Oil and Gas J., 1930, 28 (38), 160. 
This instrument determines the amount and direction of the deviation 
of a borehole whilst the drill is cutting. 
It is operated by a spring-driven mechanism, through a train of gears 
and movements, specially constructed to withstand vibration. The 
mechanism is operated at will, by the operator, by an inertia type of trip, 
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which depends on a particular change of rotation in the drill-pipe. The 
speed of the drill is raised above normal, and the drill then stopped for a minute. 
The inertia mechanism operates the trip which sets the clockwork mechanism 
in motion. Bycams, a plumb-bob is raised a quarter of an inch, and it drops 
on to an aluminium record disc, its steel point making a small mark; at 
the same time a compass needle is lifted and pressed against the under side 
of the disc, its cobalt steel point making a mark. The compass needle is of 
a special steel, and the bearings are protected against damage by the lifting 
of the needle. The record dises are taken from a supply magazine, and placed 
in position, whilst the one just used is put in a storage magazine by a simple 
but ingenious mechanism worked from the spring-driven motor ; each disc 
is numbered before being placed in the storage magazine. 

The time taken for actual recording is 45 seconds; the magazine holds 
40 discs which can be read by a special co-ordinating frame. 

The whole is housed in a brass case, filled with lu lubricant, and fitted with 
a spring-loaded balancing plunger to equalise pressures inside and outside 
the casing. Each instrument is thoroughly tested each time, before it is 
placed in the drill stem. J.M.F. 


300. “Exxcrric Corme.” L. G. E. Bignell Oil and Gas Jour., 1930, 
28 (38), 33, 1 


Information as regards the formations passed through in drilling wells 
can be obtained by the new “electric coring’’ method, even though un- 
obtainable by usual methods. This new method measures the resistance 
of the various rocks by lowering three electrodes, on insulated cables, in the 
hole ; the electrodes are immersed in the well water at various depths, the 
difference in their depths being known. The bottom electrode is connected 
to one pole of a source of electricity, the other pole being suitably earthed, 
and sends current into the soil. The other two electrodes are connected 
to a potentiometer, and measure the difference of potential as the current 
passes through the soil. Assuming the soil is uniform, and the electrodes 
are below the well casing, the average resistance round the measuring field 
can be calculated from the ammeter and potentiometer readings. Thus 
an idea of the formation round the electrodes is obtained. Results may be 
obtained, with more complicated calculations, even if the soil round the 
measuring field is not considered hom 

This method cannot necessarily be used to explore oil-bearing formations, 
but “ electric logs " of wells several miles apart have shown strikingly similar 

features. 

The apparatus is portable and easy to operate, the recording drums being 
synchronised with the drums lowering the electrodes. 

By electric coring, where ample geological information was available, 
accurate correlation of data obtained by the two methods has been effected. 

The apparatus can further be used in favourable cases to determine the 
dip of concealed strata. A current is passed into a relatively conductive 
stratum, and its point of emergence at the surface found. Water saturated 
strata are relatively good, and oil and gas-bearing strata are bad conductors. 

The determination of depth and thickness of missed oil sands, and the loca- 
tion of water flows, have been attempted, and much research by this method 
remains to be done. J.M.F. 


301. Frecp Inspection or Prorective Coattnes. G. N. Scott. Oil and 
Gas J., 1930, 28, 30, 96. 

This article summarises the results of inspections of 449 field inspections 

of protective coatings applied to operating lines of 20 separate oil and gas 


Lud. 
nce 
the 
lace 
king 
ytic 
lved 
ided 
east 
574. 
ance 
ubes 
al is 
oil. 
ome 
it 
» oil 
a 
the 
vely 
aces 
ime, 
hout 
oil 
hich 
cted 
from 
r to 
to a 
ING. 
ition 
years 
The 
trip, 


1324 ABSTRACTS. 


companies. Most of the inspections were made in California, Texas and 
Oklahoma, the actual number in each state being given in tabular form. 

Numerous causes of failure of coatings were found, the most important 
of which are due to soil action, faulty application, careless handling and 
disruption of the coating itself. 

Coatings of bituminous materials, paints, greases, emulsions with and with- 
out cement and the above with a thin wrapped coating of woven fabric are 
on the whole less suitable than plies of fabrics of the roofing felt type saturated 
with bitumen and cemented by grease or bitumen. 

No definite evidence has been obtained as to whether partially disrupted 
coatings favourably or adversely effect the normal pitting rate of a given 
soil. 

The cementing material seems to give best results when applied hot. 

A. R. 8. 


302. Deer Dritiine Practice anp Equipment. D. R. Thompson and 
L. E. Porter. World Petr., 1930, 1 (1), 32—35. 

A description of the entire process of drilling a modern deep well, in Sante Fé 
Springs, is given, from the location to the completion of the well. 

The equipment and erection of the plant is described, and difficulties, 
especially cementing of casing under high pressure and temperature, to shut 
off water, are dealt with fully. 

Enough care is not taken at present to eliminate the drilling of crooked 
holes. Coring practice is important, and the new types of bits and reamers 
now on the market help to produce straighter holes. 

Constinuous consultation between the driller and the engineer is the only 
way to better practices. J.M.F. 


303. Drimxime Toors. Sullivan Machinery Co. E.P. 292,612. Dec. 23, 
1929. Appl., June 22, 1928. 

This invention relates to rotary drilling tools, especially for those used in 
connection with mining machines for drilling “ shot " or blast holes. 

In the usual form, the drill is carried by a rotatable and axially movable 
spindle, co-operating with a feed nut held against axial movement, forward 
or backward feed being effected by varying the relative speed of the feed 
nut, to that of the spindle rotating the drill. 

An improved form of feed mechanism is the object of this invention. The 
tool rotating and feeding mechanism comprise a plurality of co-axial driving 
elements, to be rotated together, or independently, by means of friction 
clutches. Thus the possibility of steel breakages is considerably diminished. 
The drill is automatically retracted from, and then fed at a slower speed, 
towards any unduly hard substance encountered in the drilling — i 


304. Eartu Bortne Toots. C. E. Reed. E.P. 306,889. Jan. 16, 1930. 
Appl., Nov. 9, 1928. 


This invention relates to earth boring apparatus employing a toothed roller 
cutter, and in this case the spindle on which it is mounted has a reduced 
portion, an annular groove, in a plane transverse to its axis. A locking 
member, in the form of ring segments, engages on the reduced portion, and 
extends into a recess in the roller cutter, where they are held by a retaining 
ring. The spindle has at one end a shank for insertion into a drill head, and 
the roller cutter has a bore enabling it to slip axially along the spindle from 
the other end, and over the segmental pieces to the retaining ring, which is 
attached by a screw thread. 
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The split locking ring and the threaded retaining ring provide easy and 
quick assembly and the locking ring prevents the escape of lubricant, fed 
to the cutter through a duct in the spindle, and keeps sand from the bearings. 
It also resists the inward thrust from the side of the borehole on the cone 
seat of the cutter, and carries part of the working load from the normal 
operating surface of the cone. J.M.F. 


305. Earra Bortne Systems. Associated Electrical Industries, Ltd. 
E.P. 307,404. Jan. 9, 1930. Appl., March 6, 1929. 


In usual practice the feed of boring tools in rotary systems is effected by 
a manually controlled brake, the operator judging the rate by hearing and 
touch. This is most unsatisfactory, and the invention relates to an automatic 
operation. 

A resilient connection transmits the power to the tool, from an electric 
motor, and contacts are so arranged on this connection that when it yields 
to a given torque, the electrically operated hoist raises the tool, and relieves 
the pressure. As soon as this happens the switch controlling the hoist 
cuts out and the drill drops. The resilient member consists of a hub, connected 
to the boring tool stem, and a driven annular member, embracing the hub, 
and connected to it by coil springs. The contacts, one on the hub, the other 
on the annular member, can be adjusted to adapt the rotary table for tools 
of different sizes. J.M.F. 


306. Spmer anp Sup Construction ror Drittine OPERATIONS. 
E. E. Greve and The Oil Well Supply Co. E.P. 323,333. Jan. 2, 1930. 
Appl., Dec. 1, 1928. 


The invention relates to a simple and efficient form of spider and slip 
construction, to be used with a spider body, tapered to receive segmental 
wedge-shaped slips, which grip casing, drive pipe and tubing used in well 
drilling. The slips are operated through a system of links by a lever pivotally 
mounted on the body. They are fitted on guide pins which slide in holes in 
the spider body at the same angle as the taper of the hole, so that the slips 
spread as they are raised. Provision is made for accommodating different 

J.M.F. 


307. and Burtpine a Yasuzo Kida. E.P. 323,684. Jan. 9, 
1930; Appl., March 11, 1929. 


The invention relates to a method of lining a well with brick, concrete or 
like material. 

A hole, of desired diameter, is excavated in the soil, and a reinforced 
concrete frame laid on the ground round the hole formed. Inwardly-extending 
arms are laid in the concrete frame, and rods are suspended from these, 
to carry a supporting framework or platform of wood and metal. On this 
platform a wall of bricks or concrete is made, and the cavity between this 
and the soil filled with concrete or waterproofing material. The inside of 
the wall is coated with waterproofing material, and a second wall built, 
the annular space between the walls being filled with reinforced concrete. 
The earth is then further excavated, more suspension rods fitted to the existing 
ones, to carry another platform, and the above procedure repeated. This is 
repeated till the desired depth is attained. The inner surface is covered with 
waterproofing material. J.M. F. 
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Geology. 
308. Domes: An Occurrence Near Narponne. C. Finaton. 
Rev. Pétrolifére, 1930, 355, 81-84. 

The occurrence described is situated at Malvési, 3 kms. north-west of 
Narbonne. Here, over an area half a mile in diameter, gypsum beds of 
Oligocene age appear from beneath Middle Miocene deposits. The gypsum 
beds are folded into a dome, with dips of 30° at the margin, whereas the 
Miocene deposits have a constant dip of 2° to 3° to the north-west. A boring 
put down for petroleum encountered the following rocks: Gypsum with 
shaly partings to 40 metres ; at 40 m. a bed of sulphur ; from 40 m. to 200 m., 
at which point the well was abandoned, sulphur interbedded with bituminous 
shales and partly altered gypsum, with a few thin limestones; at 175 m. a 
layer of ozokerite }in. in thickness. Salt was not reached, but its presence 
at depth is indicated by waters rich in chlorides. 

The occurrence is compared with the well-known deposits of Lake Charles 
and other places in Louisiana. The genesis of the sulphur is ascribed to 
chemical action between the hydrocarbons and the gypsum. 


The description is illustrated by a geological map and cross-sections, and 
by photographs. F. D. 8. R. 


309. Tse Otpest or THE In Szecuvan (CHINA). 
A. Heim. Petr. Zeit., 1930, 6, 26, 171-173. 


Boring for brine oil and gas has been carried out in Szechuan for at least 
2000 years according to Chinese books, and many of the original methods are 
still employed. The boring is by manual labour, and depths of 3000 ft. are 
common, the deepest well being 3800 ft. deep. Many borings require decades 
to complete, the daily progress averaging only so many inches. The derricks, 
the casing, the bit and the bailer are all of bamboo, and even the drilling 
cable is of bamboo fibre. The wells produce brine accompanied by gas and 
oil. The main objective is the salt, and the gas is used for evaporating the 
brine. Over a million men are employed in the industry (!). The geological 
structure is anticlinal and surface outcrops are the Red Beds of Lower 
Cretaceous age. Other oil occurrences in China are mentioned, the details 
being extracted from Engler-Héfer. The article is illustrated by a number of 


most interesting photos showing drilling equipment and the lay-out of the 
field. G.M.L. 


310. PALOGEOGRAPHY AND THE FORMATION oF OT, WITH REFERENCE 
TO THE GERMAN Or Province. Walter Kauenhowen. Petr. Zeit., 
1930, 6, 26, 174-178. 

There is a genetic connection between the formation of oil and conditions 
of sedimentation, and a comparative study of bio. and litho-facies leads 
to the recognition of a paleogeographic foundation of oil formation. In 
many cases there is also a connection with a orogenetic sedimentary cycle. 
The facies conditions of the oil regions of Elsass, Switzerland, Upper Austria, 
N. Germany, Rumania, 8.W. Persia and Burma are compared. All these 
cases show that the oil formation points to alternations of marine with saline, 
brackish and fresh water conditions. The paleogeographie conditions are 
bays or gulfs, more or less shut off from the sea, in which there is a struggle 
between infilling with deltaic and estuarine material and subsidence. A coal 
development can thus pass laterally into an oil development, but in any one 
locality at one horizon they are mutually exclusive. Oil regions are not 
regions of thick coal development. There are three oil provinces in Germany 
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where these conditions are fulfilled. The paper is illustrated by palswo- 
geographic sketches of the areas discussed and a good bibliography is 
appended. G. M. L. 


311. Are Limestones Possrpte Ort-Moruer Rocks? A. F. von Stahl. 
Petr. Zeit., 1930, 38, 1, 6-10. 

Oil occurs in limestone formations in many parts of the world, the most 
recently found occurrence being in the Cusowo mountains near Perm in Russia. 
The view has been expressed by Dr. Parker D. Trask that oil may be indigenous 
to limestone formations. (Limestones as a Source of Oil, Bull. Amer. Ase. Petr. 
Geol., vol. 12, No. 5.) In Persia the oil occurs in a limestone of Lower Miocene 
and Oligocene age. The author describes the Persian stratigraphy in detail, 
basing his description on published sources. He concludes that the original 
source of the oil is not in the limestone itself, but in either the overlying 
Fars sediments or in the underlying Eocene marls. G. MLL. 


312. Ingections or Trias IN THE ApouR Basin (FRANCE). P. Viennot. 
Rev. Pérolifére, 1930, 355, 97. 

The area discussed lies to the east and north-east of Bayonne. The author's 
extensive geological researches have been supplemented by evi fence afforded 
by numerous borings for petroleum and potash and by a recent geophysical 
survey. In this region the Upper Trias is developed as a plastic series of 
variegated marls with gypsum and salt, and this series has intruded into 
younger rocks in a variety of ways. In many places it has formed true salt- 
domes, as around Dax, where several wells have penetrated 4000 ft. of pure 
salt without reaching the sub-stratum. Elsewhere it has formec dyke-like 
intrusions along fracture-lines and at other points of weakness iu the over- 
lying rocks; one of these, “‘ pseudo-dykes,” is at least 600 metres in length, 
with a maximum width of 100 m. On the other hand, one case is mentioned 
in which it occurs normally in the axial region of a simple anticline. Inter- 
mediate types abound. It is pointed out that the plastic series continued 
to move towards points of weakness after the end of the local orogenetic 
movements, in consequence of pressure exerted by heavy loads of sediment 
in the neighbouring synclines, a process already familiar in the case of the 
Miocene Lower Fars deposits in Iraq and Persia. F. D. 8. R. 


313. New Source or Mrverat Om. Petr. Times, 1930, 23, 177. 
Deposits of sapropel have been found by the geological committee of the 
Siberian Coal Trust at four points of the Kuznetsk coal basin in Western 
Siberia. (Sapropel is found at the bottom of many Russian lakes in the 
form of a semi-bitumenised slime.) At two points the deposits attain thick- 
nesses of 1-3 and 2 metres and on distillation yield a considerable quantity 
of oil which is superior to the best shale oil and the best previously known 
deposits of sapropel in the country. Great importance is attached to the 
discovery, and it is suggested that trial borings should be made and a sufficient 


quantity of sapropel be dug up for experimental treatment on a commercial 
scale. W. iH. T. 


Geophysics. 
314. Essentiat Ports 1x Use or Gezornysics. E. U. von Buelow. 
Oil and Gas J., 1930, 28 (33), 34, 67. 
The advantages and disadvantages of the various methods of 
natural and artificial forces in the earth's field are discussed, together with 
possible interferences and the commercial value of each method. 
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The Pendulum Method.—For industrial purposes this is rather inaccurate, 
as the maximum sensitivity of the instruments for relative pendulum 
observations is only 1 x 10-* c.g.s. The instrument is only slightly affected 
by rough topography and consequently can be utilized at many places where 
the sensitive torsion balance would be of little value. 

Torsion Balance.—The sensitivity of the torsion balance is 2-3 x 10-* c.g.s. 
Errors arising from unavoidable mistakes in the assumptions for density 
of surface irregularities, isostatic influence, etc., will usually be greater than 
one or two such units. In rough topography measurements with this instru. 
ment are justified only if the sub-surface occurrences have such over- 
riding influence that they can be clearly detected in the readings and are 
at least twice as large as the maximum error in the assumptions. 

Magnetic Method.—For structural studies this method seems of economic 
value only when beds with well-defined magnetic properties are present. 

Radio-active Method.—Radio-active measurements are cheap, quick and 
therefore economic, but their applicability is very restricted. 

Geothermic Method.—The method is not very reliable and has many inter- 
ferences. Its radiance is small and consequently it has little economic value. 

Seismic Method.—The measurement of the speed of elastic waves can be 
accomplished by three different methods: measurements of the movement 
of the ground itself, of velocity and of acceleration. No topographic occur- 
rence will interfere with seismic measurements. 

Electrical Methods.—These are rather slow. Depth determinations can 
be made but their accuracy is not known. ~ 

Generally the seismic method of measuring the acceleration of the ground 
particles is the most reliable, speediest and therefore most economic. There 
is no other known geophysical method that can compete with it in its accuracy 
of depth determinations, but its application is limited. Apart from the 
unknown possibilities of electrical methods the torsion balance ranks second. 

Ww. L. 


Coal and Shale. 


315. Low TemPerRatTuRE TREATMENT OF Brazitian Coats. F. W. Freise. 
Petr. Zeit., 1930, 26, 113—114. 

Brazil possesses in the three southern states of Parana, S. Catharina and 
Rio Grande do Sul, coal of the lowest Permian formation in five strata, and 
eight mines are in operation. The evaluation of the crude material by means 
of low temperature treatment was investigated and the yields of semi-coke, 
gases and tar are given. In one case a washing process carried out on the 
semi-coke gave products poor in ash which is compounded with 4 per cent. 
pitch from the tar distillation to make briquettes of only 4—7 per cent. ash 
content. Tertiary lignite from the regions of Fonseca and Gandarella has a 
mean content of 45 per cent. water and volatile constituents, 18 per cent. 
ash and 37 per cent. solid carbon. Low temperature treatment carried out 
at 450° in a revolving furnace produces sandy coke, tar and gases of inferior 
quality. A valuable fuel for railways and coastal ath is produced from the 
heavy bark of palm trees of the Maranhao state W.8.C. 


316. Low-TemPERATURE CARBONISATION BY THE SAUERBREY PROCESS. 
A. Thau. Engineering and Finance, 1929, 21 (4), 199. 

In the Sauerbrey low-temperature carbonisation oven revolving retorts 
are used, the coal being spread over the outer surface of the drums, while 
they are heated from the inside by a current of hot combustion gases passing 
through them, sibs provided on the outalde of cach drum. 
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30 mm. high and 25 mm. apart, their function being to provide means for 
supporting the coal on the drums during the latter's rotation. A unit of this 
oven consists of four drums arranged in zig-zag formation one above the 
other, each being fitted with the necessary rotating gear, and encased in a 
sheet-iron housing. The latter is adapted to receive the vapours evolved 
during carbonisation and to pass them to a gas main. The fuel is fed from 
a hopper to the uppermost drum and passes successively downwards over 
each drum until it emerges at the bottom of the oven as semi-coke. The 
heating gases pass counter-current to the path of the fuel and leave the plant 
at about 250°C. The whole oven is encased in a sheet-iron shell and the free 
spaces between this and the drum housings are filled with a compressed 
insulating material. The plant has dealt with a bituminous lignite containing 
20—30 per cent. of water, at a throughput of 60 tons perday. W.H. T. 


317. Low Temperature or Low-Grape Fvuets. M. Toltz. 
Engineering and Finance, 1929, 21 (4), 205. 

The author indicates the advantages of low temperature distillation of 
low grade fuels, particularly with reference to the lignite of the north-west 
portion of the United States. It is considered that externally heated retorts 
are the most suitable for the treatment of lignites, owing to the high yields 
of char and tar. 

From German experience of lignites it is inferred that success of low 
temperature distillation lies in the briquetting of the char thus facilitating 
its handling and shipping to the tributary country lying within the radius 
of low cost transportation within which it is possible to meet competition 
with other fuels. 

If the distance from the carbonising plant is not too great, the char could 
be shipped and used as fuel after pulverisation at the boiler plant. If gases 
of high heating value can be used, the whole process will be simplified, but 
if it is impossible to use them directly they should be condensed and the 
tar and tar water separated. The separation of light and heavy oils from the 
tar is not recommended as they are plentiful and inexpensive in the 
United States, 

Since the farmers in the lignite states can make use of ammonium sulphate, 
it is advisable to separate this product from the tar water. A Lurgi low- 
temperature plant has been in operation since January, 1929, at Lehigh, 
North Dakota, its capacity being 100 tons per day. It is reported that the 
operation of the mechanical apparatus as well as the economical results are 
exceeding expectations. W. H. T. 


318. Low Temperature Distitiation. A. E. White, Assr. to International 
Bitumenoil Corpn. E.P. 323,523. Dec. 30, 1929. Appl., July 30, 
1928. 

A continuous process of distillation of carbonaceous material in a horizontal 
rotary retort is described, in which the raw material is heated in the retort 
chamber, first to a relatively low temperature adjacent to the feed end of 
the retort. By this means, the moisture content and the lighter volatiles 
are removed before the material passes to a higher temperature zone 
adjacent to the discharge end of the retort chamber. Water vapour and 
lighter volatiles are withdrawn by suction from the feed end of the retort 
simultaneously with a similar withdrawal of higher boiling material and 
fixed gases from the discharge end. A neutral point is thus maintained sub- 
stantially at atmospheric pressure within the retort between the two zones. 
Air or inert gas, or a mixture of these may be introduced at the low temperature 
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end of the retort. It is claimed that this double take-off action by suction 
makes it possible to treat a coking coal completely in a single operation in 
one retort chamber, instead of having to perform separate operations in 

separate retorts. An exterior casing surrounds the retort and permits the 
heating of the latter by hot combustion gases, without allowing any direct 


flame impingement. W. iH. T. 


319. Extraction or Om rrom Fvets, SHaLes, TORBANITES, ETC. 
J. L. Stevens. E.P. 323,773. Jan. 6, 1930. Appl., Oct. 6, 1928. 


The invention provides a rapid, economic process for extracting oil from 
solid fuels, etc., by digestion in oil and subsequent cracking. The solid fuel 
is first crushed in oil until about 90 per cent. passes a 200-mesh sieve, and a 
small quantity (about 5—7 per cent.) of a colloid, ¢.g., a soap, asphaltum or 
extracted oxidation products of coal, is added, together with more oil. The 
mixture is heated to 300—380° C., pumped with a whirling motion at pressures 
up to 60 atmospheres into tubular digesters where the temperature is increased 
to about 400° C., with consequent evolution of the oil constituents into the 
enveloping oil medium. The digested mixture is then pumped with a whirling 
motion through pressure cracking tubes wherein its temperature is increased 
to that required for normal cracking (i.e., 400—480° C.) and thence to insulated 
soaking or reaction tubes, after which the cracked mixture is released into 
an evaporator and column for the removal of benzine, etc. 

The residual mixture of oi] and solid carbonaceous material is filtered hot ; 
the filtrated oil may be used again in the process, while the solid matter, which 
contains any coke which may have been formed in the process, contains 
sufficient oil to allow of direct briquetting to give a dustless fuel of high 
calorific value. 

An oil of lighter nature should be used if the oil content of the solid fuel 
is low. It is found that the coal residuals, etc., form nuclei for the accumula- 
tion of any carbon formed, excess formation of the latter being checked by 
the molecular water formed from the oxygen compounds in the solid fuel. 

Catalysts may be introduced at any desired stage of the process. 

L. H. A. 


320. IMPROVEMENTS IN THE SEPARATION, FRoM Resipves, or Ors 
OBTAINED IN THE Destructive HypRoGENATION or Coats, TaRs 
aNp Mryerat Ons vunNDER Pressure. I. G. Farbenindustrie-A. G. 

E.P. 323,791. Jan. 13, 1930. Appl., Sept. 11, 1928. 


The invention is an improvement of the process described in a patent, 
No. 5313 of 1928, for separating from solid residues the oils obtained by 
treating varieties of solid or liquid fuels with hydrogen under pressure. This 
separation is effected with solvents which are recovered and used again. The 
solvent and the mixture to be separated are brought together in counter- 
flow, are continuously admitted and the residue is continuously removed. 

The improvement consists in adding solvents to the hydrogenated mixture 
and filtering the solutions obtained continuously. The solvents employed are 
the oils obtained in the process boiling between 150° and 300°C. and the 
process is carried out preferably in an atmosphere of a current of inert gas, 
such as nitrogen. The residue obtained is further subjected to a low tempera- 
ture carbonisation. 

The filters are used in series, fresh solvent is supplied to the last filter, 


the preceding filter, 
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Chemistry of Petroleum. 


321. Oxipation ry Reration to Enoine Detonation. Automobile 
Engineer, 1930, 20, 20. This article is a synopsis of a series of papers 
by J. C. Pope, F. J. Dykstra and G. Edgar in J. Amer. Chem. Soc. 

The work deals with the oxidation of the isomeric octanes. These hydro- 
carbons were mixed with air and passed through a furnace at temperatures 
ranging from 200-700°C. 

With normal octane the oxidation proceeds thus :— 


1. Formation of octaldehyde. 

2. Further oxidation of this to carbon monoxide and water and to 

aldehydes containing successively smaller numbers of carbon atoms. 

3. A side reaction in which octaldehyde is oxidised to carbon dioxide, 

water and aldehydes, as in 2 above. 

In the case of octanes with branch chains the methyl group at the end of 
the longest chain is first attacked and the chain is oxidised normally until 
a branch is reached when the oxidation slows down markedly. 

Detonation tendencies of six octanes in 10 per cent. blend in gasoline were 
determined and the octanes were arranged in the following order of decreasing 
tendency to detonation :— 

(1) n-octane. (2) 3-methyl heptane. (3) 3-ethyl hexane. (4) 2-methyl 
3-ethyl pentane. (5) 2, 5-dimethyl hexane. (6) 2, 2, 4-trimethyl pentane. 
A striking correlation between engine detonation and oxidation 

characteristics was found, the hydrocarbon showing no low temperature 
oxidation having less tendency to detonation than any of the others. 

Lead tetraethyl sharply retards the rate of reaction and apparently reduces 
somewhat the primary oxidation of the hydrocarbon. 

If the relationships found for the six octanes are general, it seems reasonable 
to predict for paraffin hydrocarbons :— 

(1) The tendency for normal hydrocarbons to detonate will increase with 
increasing molecular weight. 

(2) Branched chain hydrocarbons which undergo oxidation at low tempera- 
tures will have detonation tendencies according to and increasing with the 
length of the longest open-end carbon chain. 

(3) Hydrocarbons resistant to low temperature oxidation will have little 
tendency to detonate. H. B. T. 
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322. Cancunatinc Heat ror Perroteum HypRocarBons, 
8. D. Turner and J. W. Harrell. Chem. Met. Eng., 1930, 37, 98. 


The purpose of this paper is to calculate, as exactly as possible, with the 
aid of data not ordinarily available, the heat requirements to produce certain 
changes of state in hydrocarbon mixtures, and to compare the results with 
those obtained by certain approximate methods in general use. If it is 
required to calculate the amount of heat required to heat an oil at atmospheric 
pressure, from a temperature to, until the fraction x is vaporised, then this 
amount of heat is given by the equation 

dQ=Ldx + sx .dt + eee (1) 


S =specific heat of the liquid. 
s=specific heat of the vapour. 
L=latent heat of vaporisation. 
x= weight of fraction vaporised. 
Q=heat added during vaporisation. 
This equation is extremely difficult to integrate for the following reasons :— 
1. The rate of vaporisation with temperature is unknown. 
2. Both the temperatures and specific gravities of the vapour and liquid, 
upon which their specific heats depend, are continually changing. 
3. The latent heat of vaporisation is changing. 
Hence, by making the simple assumptions that— 
1. Flash vaporisation curves are straight lines, we obtain dt =adx or 
a= t,—ty/ x 
2. During vaporisation the average gravities of vapour and liquid are 
those which exist when half the amount *1/9 has been vaporised. 
3. The average values of 8 and s are those at the above gravities, and 
at the average temperature of vaporisation }(t,—ty). 
4. The average heat of vaporisation is that corresponding to the molecular 
weight of the fraction x, vaporised. 
Making these assumptions, equation (1) becomes, 
dQ =Ldx + asxdx + aS(1—x)dx 


in whicl 


x, 
Q= L + aS—a(S—s)x Jdx.... 2) 
vA [ x | ( 
Whence, regarding L, a, S and s as constants, we obtain, 
Various examples are given which illustrate the use of this derived equation. 
H. E. T. 


323. rrom HyDROGEN AND CARBON Monoxipe. 
Work on Dowernyt Eruner. R. L. Brown and A. E. Galloway. Ind. 
Eng. Chem., 1930, 22, 175. 

In this paper further results are recorded on the catalytic conversion of 
mixtures of hydrogen and carbon monoxide into methanol. The catalyst 
employed was a mixture of reduced copper and chromium oxides, in which 
the atomic ratio of chromium to copper was 1 to 3. This catalyst, in contact 
with a 2 to 1 hydrogen-carbon monoxide mixture, has been found to yield in 
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addition to methanol large quantities of dimethyl ether. The catalyst was 
obtained by precipitating the nitrates with sodium hydroxide, washing the 
resulting hydroxides with water and finally reducing with a mixture of carbon 
monoxide and hydrogen. 

The conversions of carbon monoxide at 180 atmospheres, expressed in 
mol. per cent., to methanol and to dimethyl ether, were, respectively: at 
265°C., 7 and 4; at 285°C., 14 and 6; at 305°C., 24 and 22, at 340°C., 17 
and 20; and at 355°C., 11-5 and 13-5. The region of maximum conversion 
was 315°C. to 320°C., and the conversions were of the order of 30 mol. per 
cent., that to dimethyl ether being the larger. ee | 4 


324. Srupres wits Frrepet-Crarrs REAcTION PREPARATION oF 
NAPHTHANTHRAQUINONE. P. H. Groggins and H. P. Newton. Ind. 
Eng. Chem., 1930, 22, 157-159. 


Previous methods of preparation of a-naphthoyl-benzoic acid and of 
naphthanthraquinone had given poor yields and impure products, so this 
investigation was undertaken to develop a process which would give increased 
yields of greater purity. A large number of experiments on the condensation 
of naphthalene and phthalic anhydride with aluminium chloride were carried 
out to ascertain the optimum conditions of temperature, nature of solvent, 
concentration, ratio of materials, etc. 

Details of the working up of the reaction product into pure a-naphthoyl 
benzoic acid are given. 

In order to convert this compound into naphthanthraquinone sulphuric 
acid appeared to be the only dehydrating agent which gave -satisfactory 
results, and as it was found that strong acid at high temperature brought 
about the most efficient ring closure, it became necessary to study the action 
of various inhibitors to prevent sulphonation. Boric acid proved to be the 
best of these. 


Nanhth +1 


prepared from the crude or from the pure a- naphthoyl 
benzoic acid was ped identical in purity. Yields in both cases were 
over 90 per cent. of the theoretical. 

Previous work on the structure of both of these bodies was confirmed. 


H. B. T. 


325. CHEMISTRY AND PuHysics OF THE COMBUSTION OF GasEOUS FUELS. 


G. E. Seil, H. A. Heiligman and C. N. Witherow. Ind. Eng. Chem., 
1930, 22, 179-185. 


The effect of oxidising or reducing conditions of the furnace atmosphere 
in various industrial operations and the necessity for control of these condi- 
tions is explained. 

The chemical and physical effects of excess carbon monoxide, excess oxygen, 
neutral and varying atmospheres are given. The composition of the flue gases 
in gas fired tunnels and periodic kilns is traced throughout the process of 
combustion, and compared with that in coal fired kilns, and control of the 
kiln atmosphere when using solid, liquid, and gaseous fuel is discussed. 

The relative advantages of different types of gaseous fuel are enumerated, 
together with various methods of burning gas industrially. An annular Orifice 
type burner which provides its own venturi for inducing air and can use 
preheated air which is too hot to be compressed is described in detail. 

are given. . H. B. T. 
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326. Tue Retative Rates or ABSORPTION OF THE GASEOUS OLEFINES INTO 
Suupuuric Acip at 25°. H. 8S. Davis and R. Schuler. J. Amer. Chem. 
Soc., 1930, 52, 721. 

This paper deals with measurements of the rates at which gaseous olefines 
and the vapours of some liquid olefines are absorbed by sulphuric acid of 
various concentrations at 25°C. The apparatus employed to measure the 
rates of absorption consisted essentially of a cylindrical glass reaction chamber 
connected to a glass manometer dipping into mercury. A measured volume 
of the olefine gas was introduced into the evacuated chamber which contained 
sulphuric acid, and the progress of the absorption was followed by recording 
the gaseous pressure shown by the height of mercury in the manometer tube 
at successive periods of time. The olefines used in this work were, propene, 
l-butene, 2-butene, isobutene, trimethylethylene and isopropylethene. 

The logarithms of the olefine pressures plotted against periods of absorption 
give fairly straight lines, and hence the quantity absorbed in unit time was 
proportional to the partial pressure of the olefine. By rotating the reaction tube 
an increase in the total absorption occurred, which was proportional to the 
additional area of acid surface formed on the glass. 

Specific absorption factors have been calculated on all the gaseous olefines 
into a large excess of sulphuric acid of various concentrations at 25° C. These 
factors represent the ce. of gas absorbed, at constant pressure, by 1 sq. cm. 
of acid surface in one second. 

The reactions appeared to take place in a very thin film at the surface of 
the sulphuric acid, the gases never reaching the main body of the liquid. 

H. E. T. 

327. Tue Errect or ErHyYLENE UPON THE Activity oF D1AsTASE AND INVER- 
vase. D. T. Englis and C. D. Zannis. J. Amer. Chem. Soc., 1930, 52, 
797. 

The effect of ethylene upon the two enzymes diastase and invertase, which 
are usually concerned with the hydrolysis of carbohydrate material, has been 
studied, with pure substrate materials. No acceleration of the saccharifying 
action of Taka-diastase or Alfalfa meal upon solubie starch when the solutions 
were treated with ethylene. This was also true of the diastase of corn meal 
acting upon the starch of the grain. 

A determination of the rate of hydrolysis of sucrose, using the polarimetric 
method, indicated no benefit due to ethylene. These results agree with the 
idea that the effect of ethylene in ripening fruits is primarily concerned with 
colour change rather than a true ripening process. H. E. T. 


328. Tue Speciric Heats or Gases at Pressures. I.—MetuHop anp 
Apparatus AT Room Temperature. N. W. Krase and B. H. Mackey. 
J. Amer. Chem. Soc., 1930, 52, 108. 

In this paper are described a continuous flow adiabatic calorimeter, and 
apparatus for measuring the specific heats of gases at ordinary temperatures 
and up to 1,000 atmospheres pressure. Results for nitrogen at 200 atmos- 
pheres are given, together with the method of calculation. H. E. T. 


329. A New Test ror DISTINGUISHING THE PRIMARY, SECONDARY AND 
Terttary SaturRATED Atconots. H. J. Lucas. J. Amer. Chem. Soc., 
1930, 52, 802. 

Primary, secondary and tertiary saturated alcohols are distinguished by 
means of concentrated hydrochloric acid and a hydrochloric acid-zine chloride 
mixture. Tertiary alcohols react rapidly with concentrated hydrochloric acid 
forming insoluble liquid chlorides, while secondary alcohols react with hydro- 
chloric acid-zinc chloride mixture within five minutes at 26°. Primary 
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alcohols react with neither of these reagents. The presence of a secondary 
or a tertiary alcohol in another compound may be demonstrated with these 
reagents provided the concentration of alcohol is not too low. UH. E. T. 


330. Low Temperature Oxipation. Part II.—Tue Ienition or Some 
Hyprocarsons tn Oxycen. J. 8. Lewis. J.C. S., 1930, 58-74. 

A simple apparatus has been employed in order to find the conditions and 
temperature of ignition of mixtures of n-pentane, n-hexane, n-heptane, 
n-octane, isodecane (di-isoamyl), amylene, trimethylethylene, methylethyl- 
ethylene, and hexylene with oxygen, and a mechanism of the reactions has 
been considered. The conditions requisite for the exploding of hydrocarbon- 
oxygen mixtures are (a) sufficiently rapid rise in temperature, (6) adequate 
concentration of oxygen, and (c) a concentration of hydrocarbon above a 
certain minimum. The explosion temperature is governed by many factors, 
among which the following have been studied, concentration of the hydro- 
carbon, rate of heating, the effect of catalytic action, concentration of oxygen, 
and the volume of the explosion bulb. 

The explosion of the hydrocarbon takes place in two stages: (a) the explo- 
sion of the products of autoxidation (peroxides or chain reactions, in which 
approximately equal number of molecules of oxygen and hydrocarbon parti- 
cipate), and (6) the combustion of the products of stage (a) in excess of oxygen 
to oxides of carbon and water. H. E. T. 


331. Tae Action or Porasstum PERMANGANATE ON UNSATURATED Hypro- 
CARBONS. D. A. Howes and A. W. Nash. J.S.C.1., 1930, 49, 113r. 

In this paper are described experiments, undertaken in an attempt to 
determine quantitatively unsaturated hydrocarbons by means of potassium 
permanganate. The experimental work was divided into two parts, namely, 

1. Experiments on petrols. 

2. Experiments on mixtures of pure unsaturated and saturated hydro- 
carbons. 

In the first part of this work a sample of liquid-phase cracked spirit was 
used, since this petrol contained a higher percentage of unsaturated hydro- 
carbons than any other petrol obtainable. Experiments were carried out on 
this spirit to ascertain the effect of concentration, temperature, time of 
reaction and other variables. In these experiments a 2 per cent. potassium 
permanganate solution was employed made alkaline by the addition of 
10 per cent. caustic soda solution. The extent of the reaction between the 
spirit and permanganate was determined by estimating bromine values 
before and after the reaction by means of a modified MclIlhiney method. 

The pure unsaturated hydrocarbons used in this work were, 4#-Pentene, 
trimethylethylene, cyclohexene, 4* and 4? octene, methyldiethylethylene, 
di-isobutylene, and diamylene. The effect of alkaline permanganate on 
various aromatic hydrocarbons dissolved in n-heptane and light petroleum 
was also examined, and it was found that a temperature of 0°+2°C. was 
necessary in order to oxidise unsaturated hydrocarbons and leave the aromatic 
hydrocarbons unattacked. The aromatic hydrocarbons examined were 
benzene, toluene, 0, m, and p zylene, ethylbenzene, p-cymene, tert-butyl- 
benzene, isobutylbenzene, and p-tert-butyltoluene in n-heptane and light 
petroleum solutions. At 0°+2°C. all these aromatic hydrocarbons in 
n-heptane or light petroleum solution were entirely unaffected by alkaline 
permanganate, their solutions undergoing no change either in specific gravity, 
refractive index or aniline point. Cyclohexane, methylcyclohexane and 
the tertiary paraffin £§§-trimethylpentane, were also unattacked at this 
temperature, and hence the oxidation of the unsaturated hydrocarbons was 
carried out at 0° C. 
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Solutions (5 per cent.) of the hydrocarbons in n-heptane and light petroleum 
were treated with 2 per cent. alkaline permanganate for 6 hours at 0° C., 
and it was found that although 4#-pentene, trimethylethylene, and cyclo- 
hexene, are fairly easily oxidised, di-isobutylene and diamylene are surprisingly 
stable. These results show that under the conditions studied, it is impossible 
to remove unsaturated hydrocarbons quantitatively from motor spirits by 
means of permanganate, under conditions in which aromatic hydrocarbons 
remain unaffected. It was observed that those unsaturated hydrocarbons 
which are stable to permanganate are also stable to sulphuric acid. 

The relationship between the knock ratings of the unsaturated hydrocarbons 
and chemical analysis was then determined in a Delco testing unit. Each 
hydrocarbon was diluted, to a 20 per cent. concentration by volume with a 
standard reference fuel, and compared with a blend of ethyl fluid in the same 
reference fuel by means of the Midgley “‘ Bouncing Pin.” The results obtained 
were as follows :— 


20 per cent. of cyclo-hexene in reference fuel =2-4 c.c, of ethyl fluid per gal. 

20 Trimethylethylene ,, » 

20 ” Di-isobutylene » =66 ” 

20 Diamylene I » 260 be 

20 ” ” Il. ” ” =3-5 ” ” 

20 ” ” III. ” ” =3-7 ” ” 

and in the same reference fuel it was found that, 

20 per cent. of benzene in reference fuel ==2-l¢.c. ethyl fluid per gal. 

20 ” cylohexane ” ” =10 ” ” 


Hence these unsaturated hydrocarbons when dissolved in a standard reference 
fuel have better knock-ratings than aromatic hydrocarbons, although different 
unsaturateds have different knock-ratings. H. E. T. 


332. Spurrrmnc or Hyprocarpons. N.V. Bataafsche Maatschappij. 
E.P. 302,349. Feb. 20, 1930. (Conv., Holl., Dee. 16, 1927.) 


Unsaturated hydrocarbons may be obtained at comparatively low tem- 
peratures from light hydrocarbons such as propane and butane when the 
heating is carried out in the presence of halogens or halogen compounds 
of hydrogen, sulphur or phosphorus or organic halides. Metals or metallic 
salts may be added as activators. The addition of a few hundredths per 
eent. by volume of iodine to propane at 575° C. causes the production of 
15-5 per cent. of unsaturated substances, mainly ethylene, whilst at 650° C. 
35-3 per cent. of unsaturated substances is obtained. Butane in the presence 
of CCl, at 600° C. gives 6 per cent. of butylene, 14-3 per cent. propylene and 
21-9 per cent. ethylene. T. A. 8. 


333. Caratytic HyproGENaTION AND DenypraTion oF Organic Com- 
pounps. Holzverkohlungs-Industrie Akt. E.P. 305,198. Feb. 6, 1930. 
Appl. Dec. 3, 1928. 

It has been found that better results, in hydrogenation and dehydrogena- 
tion, are obtained if catalysts of finely-divided heavy metals are used, and 
particularly of copper, which are obtained from solutions of salts by causing 
their oxides, hydroxides, or basic salts, to be deposited on carriers consisting 
of difficulty soluble granular substances capable of causing this precipita- 
tion, such as MgO, ZnO, CaCO,. 
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Example 1.—A 20 per cent. solution of aqueous copper formate is poured 
over granulated magnesia of about 5mm. size of grain. After thorough 
stirring the solid is separated from the excess solution dried and reduced 
in hydrogen at 200°—250° C. The copper is deposited on the magnesia and 
forms a shell thereon of about 1 mm. thick. 

Over this catalyst crotonaldehyde vapour and excess hydrogen are passed 
at about 200°C, Butanol in almost theoretical yield is obtained. 

2.—Calcined granular lime is saturated with a solution containing 10 per 
cent. of cupric nitrate and 5 per cent. of manganic nitrate then dried and 
reduced in hydrogen. Light wood spirit (70°-200°C.) is passed over the 
catalyst at 400° C., yielding a quantity of pleasant water-clear liquid. 

3.—Granular magnesia saturated with 15 per cent. nickel nitrate solution 
and reduced at 300°-350°C. Liquid oleic acid and hydrogen produce a 
crystalline product containing 30 to 35 per cent. of stearic acid. 

These catalysts can be utilised equally well for dehydration, for = 
the conversion of ethyl alcohol into acetaldehyde and the like. R. P 
334. Improvep Process ror THE ABSORPTION OF ETHYLENE OR ITS ae. 

Loaves By Aci. E.P. 323,748. Jan. 9, 1930. Appl. 
July 9, 1928. 

In the manufacture of alcohols from olefines by absorption in sulphuric 
acid followed by hydrolysis, the rate of solution is slow when low acid concentra- 
tions are used. More concentrated solutions give more rapid absorption 
but the yield of the required alcohol is considerably lowered owing to the 
formation of oily polymers. Various means such as the addition of frothing 
agents have been employed to bring about more intimate contact between 
the olefine and the acid. The use of certain catalysts has also been advocated, 
but these possess the disadvantage of increasing polymer formation. 
It has now been discovered that the addition of certain metallic-cyano 
complexes considerably increases the rate of absorption without materially 
affecting the polymer formation. Amongst the substances suggested are 
compounds derived from ferricyanic acid, from ferrocyanic acid, and analogous 
compounds derived from cobalti-, cobalto-, cobalticobalto-, platino-, and 
chromi-cyanic acids. These substances may be used with or without the 
addition of frothing agents. 8. F. B. 
335. IMPROVEMENTS IN THE SEPARATION OF HyDROCARBON MIXTURES BY 

Fractionat Distiutation. J. Y. Johnson. E.P. 324,350. Jan. 20, 
1930. Appl. July 20, 1928. 

Mixtures of hydrocarbons having similar or close boiling points but 
possessing different degrees of saturation may be separated into their various 
constituents by fractional distillation following the addition of one or more 
of the substances specified. These include ethylene chlorhydrin, ethylene 
glycol monoacetate, ethylene glycol diacetate, glycol monomethyl ether, 
glycerine di- or tri-acetate, lactic acid nitrile, diethyl tartrate, furfurol and 
aromatic bases such as aniline, toluidine or phenylhydrazine. One of the 
examples given is the separation of a mixture of benzene and cyclohexane 
by the addition of ethylene chlorhydrin foliowed by fractionation through 
a column several metres long. 8. F. B. 
336. IMPROVEMENTS IN OR RELATING TO PROCESS AND APPARATUS FOR 

THE Hypration or Oterines. I.G. Farbenind. E.P. 324,897. 
Feb. 3, 1930. Appl. Nov. 1, 1928. 

ponding secondary or tertiary alcohols by bringing them into contact with 
a dilute acid in the presence of a compound of bismuth or heavy metal of 
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the first group of the periodic system under pressure and at elevated tem. 
peratures. Under these conditions equilibrium is quickly attained between 
the olefine, the alcohol and the water although without the use of a catalyst 
the reaction proceeds in a very slow and unsatisfactory manner. Examples 
of the most effective catalysts are bismuth chloride, bismuth oxychloride 
and copper and silver salts. The concentration of the acid, which may 
consist of hydrochloric, sulphuric, phosphoric or an aromatic sulphonic acid 
should not exceed three molecules per litre, while the catalyst concentration 
should not exceed 5 per cent. calculated on the liquid present. The opera- 
tion is best carried out in a suitable acid-proof apparatus at 20 atmos. The 
temperature may vary within certain limits but should be above 100° C 
and should not exceed 250°C. The process is not limited to propylene 
but can be employed for any waste cracking gases providing that the partia! 
pressure of the reacting gas in the reaction vessel is not substantially lower 
than 10 atmos. - The operation can be carried out continuously or discon. 
tinuously. In the former method of operation water must be added to 
replace that used in the hydration, while the alcohol is distilled off con- 
tinuously. A suitable form of apparatus for continuous operation is 
described. Ethylene does not react appreciably under the conditions 
specified, so that this process can be employed to concentrate ethylene in a 
mixture containing other olefines. S. F. B. 


See also Abstracts Nos. 337, 344, 379, 382, 385, 386, 388. 


Crude Oil. 


337. Recovery or rrom Crupe Ons. E.W.Zublin. Petr. Eng., 
1930, 1 (5), 41. 
In this article the author describes the recovery of ichthyol for medicinal 
purposes from crude oils. The requirements of any crude oil which is to be 
utilised for the manufacture of ichthyol are : 


1. The sulphur content must be high. 

2. The sulphur must be sulphided, that is, it must not be oxidised. 

3. The compounds containing the sulphur must be unsaturated. 

The compounds occuring naturally which possess the above characteristics 
belong to the thiophene series, and an account is given of the main reactions 
of these compounds. The nearest substitute for ichthyol crude oil is probably 
a distillate obtained by running high sulphur asphalts down to coke. H. E. T. 


338. Denypratine Om. E. Gard, B. G. Aldridge and H. J. Nulter. U.S.P. 
1,739,834. Dec. 17, 1929. 

Crude oil emulsion is first freed from mud by passing it slowly through a 
downward flowing stream of water. It is then passed through heat exchangers 
and up through a filter plate to remove any solid matter which has escaped 
the water wash, and afterwards passed through a series of “ Filtros ” plates 
which causes the agglomeration of the water particles. After passing through 
the plate the water collects in the bottom of the chambers between the 
plates and is drawn off. T. A. 8. 


339. Process anp Propuct ror TReaTING EmMvuLsions OF MINERAL OILs. 
W. B. Lerch. U.S.P. 1,747,119, Feb. 11, 1930. Appl., May 31, 1928. 

The primary object of the invention is to provide a demulsifying agent for 

preventing the formation of emulsions and consists in sulphonating highly 
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unsaturated hydrocarbons of the polyolefine, cyclopentene and cyclohexene 
series. Further, it is an improved method for treatment of emulsions of 
mineral oil and water for the purpose of separating the oil from the water. 
Cheap demulsifying agents may be obtained from Blau Gas tar or Pinch Gas 
tar. Blau Gas tar for instance, contains highly unsaturated hydrocarbons 
of the polyolefine, cyclopentene, or cyclohexene series and these are divisible 
into two groups, namely, the highly reactive tars readily absorbed by sulphuric 
acid and the highly reactive hydrocarbons such as the cyclo pentadienes or 
methyl cyclopentenes. 

The tar is sulphonated by admixture with sulphuric acid, and subsequent 
to the sulphonation of the first group, the second group is added to react with 
the remaining hydrogen of the alkyl acid sulphonate to give as high a yield 
of dialkyl-polysulphonates as is possible to obtain. Any acid remaining is 
neutralised with a base and the resulting product may be readily emulsified 
with various quantities of water and it is also oil soluble. 


As a preferred process the following ingredients are used :— 


Heavy BlauGastar .. oe oe ee 1 part. 
Sulphuric Acid ee ee 3 parts. 
Light BlauGastar .. oe ee 7 parts. 


The heavy tar is sulphonated in the cold by adding the sulphuric acid slowly 
while stirring constantly. After several hours the light tar is added slowly 
with continued stirring at 40° C. and the mixture agitated for several hours. 
The mixture may then be neutralized and washed if necessary. The efficiency 
of this demulsifying agent may be increased by adding one per cent. of calcium 
oleate. The addition of cresylic acids produces a very powerful demulsifying 
agent. 

This demulsifying agent may be fed into the emulsions being treated. In 
cold climates the reagent may become viscous and it is desirable to dilute 
with kerosine or crude oil. R. P. 


340. Arr or Treatinc Emutsions. W. T. Reddish, Assr. to Kontol Co. of 
Texas. U.S.P. 1,747, 987, Feb. 18, 1930. Appl., Sept. 27, 1928. 

This invention relates to a process of separating petroleum and water, 
particularly to removing water from the petroleum and water emulsions 
encountered in the oil producing fields. 

The reagents used are the alkyl or aryl hydroxy amines in combination with 
the Rogers reagent described in U.S.P. 1,299,385, which is water soluble 
mineral oil sodium sulphonate. About ten parts of the Rogers reagent are 
used to one part of the hydroxy amine, and they may be used in aqueous 
solution thinned with alcohol, or the Rogers reagent partly dehydrated and 
then the reagents thinned with coal tar distillates or kerosine. One thousand 
parts of the emulsion are treated with one part of the reagent at a temperature 
of 150° to 200° F. until coalescence commences, and then the components of 
the emulsion stratified by some means such as centrifuging. An effective 
reagent has been found to be :— 

40 parts mineral oil sludge layer sodium sulphonate (dehydrated), 

10 parts tri-ethanol amine, 

60 parts bitumen and for oil layer mineral oil sulphonates, 

25 parts kerosine. D. H.C. 


341. Treative Crupe Perroteum. G. A. Stafford and C. D. Cook. 
U.S.P. 1,749,235. Mar. 4, 1930. Appl., Feb. 16, 1925. 


With the apparatus described, vapour and gas, given off from crude oil, 
is passed through the crude and is partly absorbed. 
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The oil is first led to a separating tank, where the water separates out and 
is drained off. The top of this tank is connected to the top of an air tight 
treating tank by a pipe. Any gas given off in the latter tank is led through 
a condenser, and the product, liquid and gas, pumped to the bottom of the 
treating tank. Gas that is not absorbed by the crude is collected and stored 
for use. 

By this process the gravity and quality of the crude oil is raised, gas usually 
wasted is saved, and the crude is made more fluent, so that it will ran more 
readily through the pipe-lines. J.M. F. 


See also Abstracts Nos. 353, 409, 444. 


Natural Gas. 


342. Srorrne Waste Gases In THE GrounD. R.H. Pence. Oil and Gas J., 
1930, 28 (36), 138-140. 

If a gas producing field, in which the gas is badly depleted, is near a good 
gas producing field, the residual gas, instead of being burned or otherwise 
wasted, can be stored in the gas sands. This can be accomplished by con- 
necting the supply by a suitable pipe-line to the storage area, using either 
pumping or suction to bring the gas over. The gas is stored until the cold 
months, when consumption increases. The receiving wells must be properly 
cased to prevent leakage, and it is found that the gas sand will absorb in about 
the same proportion that it yielded gas, and almost to the original rock 
pressure. The cost of applying such a method to a concrete example is given. 

The compression method of manufacturing natural gasoline is explained, 
with special reference to temperatures and pressures for gases containing 
widely different proportions of the various hydrocarbons. 

Operating instructions for using gas analysis instrument to determine 
carbon dioxide and oxygen content are given in full detail. J. M. F. 
343. Maxine Gas rrom Perroteum Fivuips. C. R. Burke. Petr. Eng., 

1930, 1 (4), 68, 70. 

For the past year a plant has been manufacturing one million cubic feet of 
gas daily by means of partial combustion and injecting into the hot gases 
the same or other petroleum substances to increase the B.Th.U. of the gas 
and to obtain liquids for motor fuels. 

The raw materials used were casing-head gas, residue gas, mineral seal oil, 
and natural gasoline. The thermal efficiencies of the process, based on the 
B.Th.U. of the raw materials and the finished products, were: 90 to 95 per 
cent. for natural and refinery gases ; 85 to 90 per cent. for butane and natural 
gasoline ; and 70 to 80 per cent. for gas oil. 

A smaller plant has also been operated on gases containing hydrogen 
sulphide. The gas was submitted to partial combustion and oxidization, the 
gas produced washed with water, and the sulphur dioxide solution so obtained 
“used to wash fresh gas, and thereby removing the hydrogen sulphide and 
precipitating sulphur. G. 8. 
344. Urmisation or Natural Gas FOR THE MANUFACTURE OF CHEMICAL 

Propucts. H. M. Smith. Petr. Eng., 1930, 1 (5), 180. 

Three general methods of converting the hydrocarbons of natural gas into 
chemical compounds of commercial value are : 

1. Controlled oxidization, either with steam or by oxygen or air in the 
presence of suitable catalysts. 
2. Pyrolysis. 


3. Chlorination. 
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Various commercial products which it is possible to manufacture from natural 
gas hydrocarbons are discussed, H. E. T. 


345. Process ror THE PropucTION or Hyprocarspons. F. Fischer. 
E.P. 319,340, Jan. 30, 1930. Appl. Dec. 15, 1928. 


It is claimed for this process the use of a regenerative blast furnace which 
is alternately hot blasted by combustion gases and cooled again by methane 
or methane containing gases, the time during which the methane has to 
remain in the hottest part of the furnace being regulated in such a manner, 
and the lining and filling material of the furnace being such, that the decom- 
position of the methane will take place with the minimum formation of carbon. 

R. P. 


346. Recovery or Gasouine. H.B. Bernard. U.S.P. 1,743,185. Jan. 14, 
1930. Appl. April 17, 1925. 


This invention relates to the recovery from natural gas and casinghead gas, 
of liquid hydrocarbon mixtures of the type known as natural gas gasoline, and 
includes improvements in the method and apparatus for recovering these 
hydrocarbons. The process consists in separating condensable hydrocarbon 
constituents from gas mixtures, by absorbing these hydrocarbons in a liquid 
absorbing medium, heating the charged absorbing medium by heat exchange 
with an external heating medium and subsequently effecting a separation of 
the absorbed constituents from the absorbing medium, dephlegmating the 
separated constituents by heat exchange with the separated absorbing medium 
after cooling. The absorbing medium after dephlegmation is cooled and 
returned to initial absorbing material. The arrangement of the apparatus 
employed in this process is described and illustrated diagramatically. 

H. 


See also Abstracts Nos. 350, 395, 401, 406. 


Motor Spirit. 


347. Sprayep Mouren Capmium Coatines In GASOLINE SToRAGE TANKS. 
L. Pessel. Ind. Eng. Chem., 1930, 22, 119. 


It has been shown in many cases that as a protective coating cadmium 
possesses distinct advantages over zinc. It is far more resistant to attack 
by acids and by chlorides than zinc, and is not so subject to atmospheric 
oxidation. 

Test strips of blue annealed tank steel plates were covered with molten 
zinc and cadmium coatings by means of a Metalayer metal spraying machine. 
Three strips, one blank, one zinc and one cadmium coated, were immersed 
to two-thirds of their length in each of the four following corroding mixtures : 
gasoline to which 0-5 per cent. by weight of sulphur had been added plus 
about 10 per cent. of distilled water, gasoline plus about 10 per cent. of 
sea water, gasoline plus distilled water and gasoline containing an organic 
lead compound plus distilled water. During the test the liquids were kept 
aerated by passing a small amount of air through them daily, and the plates 
were turned about their vertical axes daily. 

At the expiration of 60 days the unprotected plates showed severe corrosion 
in all cases with much sludge formation. The zinc coated specimens showed 
considerable attack of the zinc layer but no rusting or pitting of the steel. 
Considerable amounts of sludge were formed. 
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The cadmium coated test pieces showed signs of attack only in the mixture 
containing sea water. Sludge formation was insignificant. 

The anti-knock gasoline proved more corrosive than the ordinary gasoline, 
due possibly to deposition of metallic lead and formation of cathodic areas 
leading to local pitting. 

The gasoline and sea water mixture was far more corrosive than any of 
the other combinations tested. T. 


348. Removine Motsture rrom Gas Lives. L. G. E. Bignell. Oil and 
Gas. J., 1930, 28, (36), 34, 63. 


It is most essential that natural gas should be delivered to the consumer 
free of moisture, so drips are installed in the lines from the wells to the 
storage stations at the towns to which gas is supplied. Most of these are 
of the expansion chamber type, change of velocity, but not pressure, effecting 
the condensation of the moisture in the gas. The condensate is usually 
removed by attendants opening a stop-cock. The following automatic drip, 
patented by F. D. Bruce and A. W. Kuerr, is much in favour. 

A cylindrical chamber, collecting the condensate, lays almost horizontal, 
one end is pivoted on a framework, the other, the outlet end, is closed by 
a balanced pressure regulator valve. Suspended from the framework is a 
lever, one end attached to the chamber, the other carrying weights so adjusted 
that the valve, whose head is fixed to the framework, is shut when there 
are five to six inches of liquid in the chamber. As the condensate collects 
the end of the chamber becomes lower until the valve opens and the con- 
densate is discharged. The five or six inches left in forms a liquid seal. 
The amount of condensate collected before the valve opens is governed by 
the weights on the lever; the mechanism is arranged to minimise friction 
in the moving parts. 

By using this automatic drip, gas is not liberated to atmosphere, no drop 
in pressure occurs as it is emptied, and fewer men are needed to supervise 
the lines. J. M. F. 


349. A Continvous Pressure Treater. L. C. Atchison. 
Petr. Eng., 1930, 1, (5), 176. 

A continuous pressure distillate treater employed by the Chrystal Oil 
Refining Corporation is described. The pressure distillate to be treated 
is from two sources, the major portion coming from cracking units. It is 
washed with caustic soda before reaching the run-down tanks, and has the 
following properties :—Sulphur 0-30 per cent., gum 50 to 60 mgs., doctor 
test positive, and corrosion bad. The second distillate is from a pipe still 
and has similar detracting qualities. The results obtained with the treater 
described have been entirely satisfactory and a better finished product has 
been obtained. The finished product after redistillation has a sulphur 
content of 0-10 per cent., a gum of 4 to 5 mgs., a 23 to 25 colour, good cor- 
rosion and fair odour. H. E. T. 


350. AviaTIon NATURAL AND ITs RELATION TO OTHER AVIATION GASOLINES, 
G. G. Oberfell, T. W. Legatski, B. Parker. Nat. Petr. News, 1930, 22, 77. 


“ Aviation Natural” is defined as an aviation fuel made exclusively from 
natural gasoline. Engler (A.S.T.M.) distillation characteristics are given for 
typical aviation gasolines obtainable in the U.S.A. and show wide deviations. 
The derived equilibrium air temperatures for a 12: 1 air fuel ratio are also given, 
the aviation natural having a very high overall volatility. The range covered 
by the fuels at the 10 per cent. point is 50° F., rising to 55° at the 50 per cent. 
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point. The composition of the various gasolines was determined by frac- 
tional distillation, each being classified in terms of ‘‘ butanes and lighter,” 
pentanes, hexanes, “‘ heptanes and heavier.” It is pointed out that the 
inclusion of a large percentage of butane prevents the use of a large quantity 
of pentane for the same vapour pressure specification, and that it is better 
for high overall volatility to keep the pentanes high and the butanes low. 
If the vapour pressure is too high, starting difficulties are experienced. 

Reid vapour pressure determinations of the fuels examined are given, and 
indicate that the “‘ 10 per cent. off’ point should be taken rather than the 
10 per cent. temperature to give a reliable guide of the actual vapour pressure. 
The knock ratings of the fuels vary from 4-4 per cent. to 7-1 per cent. aniline 
in the reference fuel, tests being made on a Delco plant with inlet air heating 
and fixed spark advance. It is suggested that natural gasolines do not lose 
their anti-knock value as rapidly at high temperatures as gasolines con- 
taining aromatics and unsaturateds. The vapour pressure of a gasoline is 
increased by about 0-1 Ib. per sq. in. for each 1 per cent. pentane added, 
and by about 0-5 Ib. per sq. in. for each 1 per cent. butane. The addition 
of pentanes invariably increases the anti-knock value of the fuel. Details 
of performance of airplane engines using “ aviation natural’ are tabulated. 
A temperature of — 50° F. is given as the lowest likely to be reached during 
normal flying conditions, with a total temperature range of about 150° F. 

R. 8. 


351. Vapour Locxrine Aviation Sprrits. Petr. Times, 1930, 23, 504. 


The conclusions drawn are that for normal aviation spirits the gas locking 
where serious is a function of the 10 per cent. distillation point in the A.S.T.M. 
distillation as well as of the gas-free vapour pressure calculated from the 
10 per cent. point. To a somewhat less extent the I.B.P. can be looked 
upon for prediction of the relative gas locking tendency. There is no obvious 
connection between vapour lock and average boiling point. A.R.S8. 


352. Germany's SyntHetTic Perrot Propvuction. Petr. Times, 1930, 
23, 508. 


The article is a summary of Prof. Dr. Fritz Hofmann’s on “ Oil Syntheses " 
addressed to the Association of German Chemists at Vienna. 

100,000 tons of artificial petrol were manufactured by the I.G. during 
the past year. The efficiency of the Bergius and Fischer processes are com- 
mented upon, and a brief sketch of the work of the Coal Research Institute 
at Breslau in producing good quality lubricating oils by the polymerisation 
of commercial ethylene gas using high pressure plant at normal temperature. 
The catalyst used is boron fluoride or Florida earth and anhydrous muriatic 
acid. _Naphthalene and other coal tar derivatives can be substituted for 
ethylene. A. R. 8. 


353. U.S. Moror Gasotine rrom Sutpnur Crupe. C. B. Faught. 
Refiner, 1930, 9 (1). 

A high anti-knock gasoline manufactured from sour crudes was considered 
an impossibility when the major West Texas fields were discovered, but since 
then methods have been applied which reduce the refining of these crudes 
to a simple routine. 

Fractionating the crude, after the removal of H,S, produced a H,S free 
gasoline, but the sulphur content of this gasoline was the same as the sulphur 
content of a gasoline fraction obtained without previous removal of the H,S. 

A small amount of sodium and magnesium chlorides present in the crude 
oil, if allowed to pass through the pipe-still without being neutralized, hydrolize 
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and give trouble in corroding the plant besides yielding a coloured gasoline 


hard to treat. 
Hydrated lime not only keeps the exchangers free from salt deposits but ; “ 

neutralizes all salts present leaving only the H,S to be dealt with. This gas, — 

besides being poisonous, makes refining more difficult ; active corrosion of the _— 

plant takes place, particularly after condensation of the spirit. Neutralization 357. 

of the H,S in the distillation process, however, yields a sweet gasoline which F 

shows no reaction on metals. This 

To accomplish this, anhydrous ammonia was tried but results were unsatis- distilla 
factory besides being more expensive than caustic soda, which proved efficient. and ni 

Different strengths of solution were experimented with, 18° Be. being found distilla 

to be most efficient and economical as weaker solutions were too quickly The 

exhausted whilst stronger solutions deposited sulphide of soda in the coils. under 

The caustic soda solution was contained in two small tanks so that the still at 
stream of gasoline would pass through them, and pumped into the vapour line conder 
as it entered the condenser. Hourly tests gave interesting data over a period atmos] 
of months. Completely spending the soda in one pass proved unsuccessful, of gasc 
although it is possible that, with plant built to furnish intimate contact for steam, 

the proper time, this would be economical. 8. 

Later experiments using cold water instead of caustic soda solution were ¥. 
successful in removing the bulk of the H,S, leaving a spirit which required re 
only a small amount of caustic to sweeten it prior to the doctor treatment. ° : 

This primary treatment is advisable in all cases, otherwise the hydrogen It is 
sulphide will react with the lead. By treating with doctor, in agitators and lates wv 
circulating pumps, the time of treatment was 24 hours but a small jet of air J mcreas 
put into the discharge of the circulating pumps reduced the time to one-third. Sulp 

By using the old method of air agitation the operation was complete in one it exert 

hour. Almost double the amount of sulphur was required to break a batch § % loss 

which had been circulated against one which had been air blown, and eight vary b 

times as much litharge and the necessary soda was required in the former Deta 

method. From these facts an efficient method of recovering the spent doctor fac 
by heating and blowing was worked out. Recovered doctor is more rapid in If th 
action than new doctor. R. P. a 
ve tin 
354. Propvuction or Motor Fvets. Schanzer. E.P. 301,076, Feb. 10, duced f 
1930. Appl. Nov. 9, 1928. The « 
Claims are made for the production of motor fuels in which paradioxy J half mo 
benzol (hydroquinone, C,H,(OH),) is added to the usual fuels. Before § 359. E 
blending, the compound is first dissolved in an alcohol-mineral oil mixture. Gri 
W. H, T. Oc! 
355. Propvuction or Moror Fvets. 8. Schanzer. E.P. 313,115. Feb. 17, This 
1930. Appl. Nov. 17, 1928. treatme 
The patent describes an anti-detonating addition for fuels for internal- em 
combustion engines. The addition consists of a 2 to 5% solution of hydro- a0 
quinone in mineral oil having a boiling point of about 170-200°C. The 

mixture is added to the fuel in the proportion of about 10 gms. of mixture to 

one kgm. of fuel. The hydroquinone, before being mixed with the mineral oil, 

may be dissolved in benzol. W. H. T. 

356. TREATMENT OF Gases CONTAINING H¥DROGEN AND UNSATURATED 
Hyprocarsons. J. Y. Johnson. Assr. to I. G. Farbenind A.-G. E.P.§ 360. C 
325,309, Feb. 20, 1930. Appl. Nov. 26, 1928. 4.3 

In the thermal treatment of gases containing gaseous hydrocarbons (in Ineffi 


particular methane), for example in the electric arc, gas mixtures containing 
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soline hydrogen and unsaturated hydrocarbons are obtained. The patent describes 

| a process for the recovery of the unsaturated hydrocarbons, utilising pressure 

S but [J and solid adsorbents. The residual hydrogen is employed in reactions necessi- 

fa tating pressure and hydrogen (e.g., hydrogenating processes). W. H. T. 

sation, 357. Anr or Pressure R. E. Humphreys. U.S.P. 1,745,931, 

which Feb. 4, 1930. Appl. Apr., 1921. 

This invention relates to the production of gasoline from hydrocarbon 
sat is- distillates having a boiling range between 340° and 600° F., such as kerosine 
cient. and naphtha bottoms which are’ not susceptible to cracking under pressure _ 
found distillation as hitherto practised. 
aickly The oil to be cracked is placed in a suitable still and subjected to distillation 
ils. under pressures in excess of 300lb. per sq. in., say 325lb. The contents of the 
it the still attain a temperature of 740° to 765° F., and the vapours evolved are 
ir line condensed at atmospheric pressure or an intermediate pressure between 
Deriod atmospheric and still pressure. The distillate contains a large proportion 
»ssful, of gasoline, upwards of 40 per cent., and may be redistilled, for example, with 
ct for steam, for the separation of the gasoline. R. P. 

358. AND HyprocarBon Om. V. 
Bre: Voorhees, Assr. to Standard Oil Co., Whiting, Indiana. U.S.P. 1,747,806, 
— Feb. 18, 1930. App. Oct. 31, 1927. 
rogen It is claimed that treatment with relatively dilute acid of petroleum distil- 
3 and lates which have been vapour-phase refined with clay or similar material 
of air increases their colour stability. 
third. Sulphuric acid is preferably used and the strength of the acid is such that 
n one it exerts no discolouring effect on the oil and causes no appreciable sludging 
batch or loss of oil. Fifty per cent. acid is ordinarily used but the strength may 
eight vary between 70 and 10 per cent. 
ormer Details of a test are given in which 1000 to 1500 barrels of oil of satis- 
loctor factory colour stability are produced per ton of clay. 
pid in If the run is continued, however, and the subsequent product from the 

P. refining tower is treated with 1 per cent. of acid as above between three and 
five times as much oil of satisfactory colour and colour stability can be pro- 

b. 10, 9} duced from the same amount of clay. 

The extent of reversion of colour was measured on samples after three and a 

dioxy §f half months storage in tightly stoppered bottles in the dark. H. B. T. 

Before 359. Propuctne Hyprocarson B. T. Brooks, Assr. to 

xture. Gray Process Corporation. U.S.P. 1,748,507, Feb. 25, 1930. Appl. 

.T. Oct. 10, 1925. 

b. 17, This invention relates to the art of oil refining and more particularly to the 
treatment of light hydrocarbon oils having a tendency to discolour during 
storage and distribution. The process for stabilising the colour of gasoline 

ernal- § omprises treating a freshly prepared and chemically refined gasoline with 

“— ammonia in an amount from about 0-5 to 1-5 gms. per gallon of gasoline treated. 

W. F. 

ey See also Abstracts Nos. 346, 396, 397, 404, 409. 

4 

Fuel Oil. 
RATED 
E.P. § 360. CenrrirucaL oF Treatinc Diese Enoive Ou. 

J.M. McGregor. Petr. Eng., 1930, 1 (5), 166. 

ns. (in Inefficient performance of Diesel engines due to rapid wear of piston rings 

aining J and liners, fuel pump and valve trouble, can be traced to a variety of causes. 
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The question of lubrication and wear of Diesel cylinders has already been dis- 
cussed by the Author in the Petroleum Engineer. The present paper deals 
with the cleaning of the fuel oil. 

Where it is not possible to instal a centrifuge, all fuel should be heated and 
allowed to settle for as long a period as possible before use. This is best 
done by having two coned-bottomed tanks fitted with heating coils. One 
tank is used for heating and settling, the other as the working tank, the two 
being alternated. A fairly large percentage of the dirt is removed in this 
manner, but the method is slow and extremely inefficient when compared 
with centrifuging. 

The advantages claimed for Centrifugal treatment are : 

(i.) removal of solid abrasive matter and water ; 

(ii.) decrease in sulphur content with correspondingly less corrosion in 
the engine when standing ; 

(iii.) raising of the flash-point of the fuel ; 

(iv.) raising of the calorific value of the fuel. 


In practice the liner wear and spray valve performance are found to be 
greatly improved by centrifuging. A number of examples is give together 


with a suggested lay-out of a cleaning plant for a pipe-line —. 


361. ImPROVEMENTS IN OR RELATING TO FuEL SPRAYERS OR INJECTORS FO! 
ENGrves Heavy Liquip Fvets. G, 
Gidino and 8. Cole. E.P. 324,321. Jan. 20, 1930. 


The object of this invention is to provide a reliable fuel injector of simple 
construction for heavy-oil engines. The fuel oil is mutually heated by passage 
through a pipe in the exhaust manifold, and the inlet air is similarly heated. 
Fuel and air then pass into a mixing chamber or vapourizer in which any 
condensed fuel collects, and is subjected to the entering air stream. The 
vapourizer is so formed with varying cross-section, for instance, by making 
it ovoid, that different flow velocities cause efficient mixing and promote 
vapourization. The aspiration of the combustible mixture from the vapour- 
izer is controlled by a butterfly-valve and the dimensions of pipe so chosen 
that approximately one pump charge of the fuel is being exhaust-heated at 
any one moment. A baffle in the vapourizer may be used to produce a com- 
plete atomization of the fuel oil and so more complete mixing. A temperature 
indicator enables the temperature to be noted which leads to most complete 
even combustion. G. B. M. 


362. Treatrvc Hyprocarson Ors. C. J. Greenstreet. Assr. to Gasoline 
Corpn. U.S.P. 1,740,691. Dec. 24, 1929. 

Residual oil mixed with superheated steam is passed through cracking coils 
to well-lagged expansion vessels which also receive heated crude oil which 
has passed through a topping coil. Unvapourized oil settles out in these 
vessels and is not retreated. The uncondensed vapours are passed through a 
series of six further expansion vessels, entering each vessel at the bottom and 
leaving at the top. A certain amount of condensation takes place in these 
vessels and the condensed oil is passed again through the cracking coil. The 
final expansion chamber is cooled by means of a coil so that only benzine 
vapours are uncondensed. The benzine vapours are passed to a separate 
condenser. T. A. 8. 
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Lubricating Oil and Wax. 


363. Cy~inpeR Stock Treating anp Stupce Disposat. H. L. Smith. 
Petr. Eng., 1930, 1 (4), 112. 


The demand for bright stock has so increased the output of sludge acid 
in Mid-Continent refineries that its disposal in ponds became out of the 
question. 

In the Muskogee Refinery, Cushing crude is run continuously through 
one tube and eight shell stills, the bottoms from the last still being run to 
storage as steam defined cylinder stock. 

The blend of cylinder stock with Sharples naphtha most readily treated 
is that having a viscosity of about 225 at 100° F., the blend being kept below 
100° F. during treatment. 

The cylinder stock is pumped through a series of 10 in. orifice plates to 
the agitator and 98 acid introduced into the pump discharge by air pressure. 
After a few barrels of the treated mixture have been pumped into the agitator, 
sludge can be removed. The heavy sludge is pumped to a mixing tank,. 


blended with fuel oil, and is ready for burning. 

The treated oil is settled overnight and pumped through orifice plates 
to the neutralising agitator, and caustic soda solution simultaneously intro- 
duced into the suction line. After settling and drawing off the caustic 
— the neutral solution is ready for filtering. 

The sludge-fuel oil mixing tank is fitted with four 1 in. pipes in the centre 
rom the top to within 1 ft. of the bottom. Live steam is passed oa 
these lines and acts as the agitating agent. 


/364. Proper Hanpiine or “Cur” Om. C. D. Miller and R. W. Spencer. 
Petr. Eng., 1930, 1 (4), 42, 44. 


At the approach of winter the problem of cut oil increases and the treating 

In some cases the proper regulation of pump stroke and pumping hours 
could eliminate treatment entirely. 

A standardised treating plant is impossible on account of the varying 
factors involved, but the judicious use of chemicals may allow the reduction 
of temperature with a consequent economy in evaporation and steam. 
Chemical lubricators placed near the well also proved satisfactory. 4G. 8. 


365. Recovery or Heavy Acip Stupce. F. R. Staley. Petr. Eng., 1930, 
1 (4), 25-26. 

Many refiners have found that sludge recovery, regarded as a chemical 
engineering problem, is a source of profit. The application of proper chemical 
supervision to a suitable plant for particular conditions makes the operation 
no more difficult than other processes. The problems involved are often 
particular to a given grade of oil or processes used, and initial — 
work is necessary. G. 


366. Iwsutatinc Ons. N. A. Butkow. Petr. Zeit., 1930, 26, Motoren- 
betreib 3-4. 

The oxidation of mineral oils is discussed and special attention given to 
the work of Stadnikoff and Wosschinskaja. The oxidation can be a slow 
an accelerated catalytic process. A series of negative catalysts may also 
be present, ¢.g., aromatic amines, naphthols, etc., which can be removed 
by refining the oil with sulphuric acid. Stadnikoff and Wosschinskaja 
L 
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concluded that refining with fuming sulphuric acid caused no decrease in 
the quality of the oil and that sulphonic acids present in the oil gave a 
precipitate formed by the condensation of organic acids and resins causing 
an increase in oxidation capacity of the oil. They maintained that the 
formation of condensation products did not signify the oxidation of the oil 
itself since sulphonic acids began to decompose at 80° and that the precipitate 
consisted of a modified sulphonic acid which could act as an anti-oxidation 
medium, i.e., a negative catalyst. They showed practically that only 0.01 
per cent. of sulphonic acids was present in the oils after an 18 hr. test. 
Titschinin determined the degree of oxidation by the change in specific 
gravity, the presence’ of substances soluble in sulphuric acid, the quantitative 
determination of precipitates, soluble in benzene, the change in weight 
of the oil by oxidation, as well as by the acid number. Butkow carried 
out oxidation tests on the same oil with the addition of the same anti-oxidation 
media (aromatic amines, naphthols, etc.) and found that when the initial 
oil consumed 1728 c.c. of oxygen under the experimental conditions, the 
or distillate only amounted to 30 c.c. W. 8. C. 


367. Tue DerenpANce or Viscosrry on Pressure. S. Kiesskalt. Peir. 
Zeit., 1930, 26, Motorenbetrieb, 4-6. 


The relationship between pressure and viscosity at constant temperature 
shows that the viscosity increases with increase of pressure and is propor- 
portional to log, a? where a decreases with increase of temperature and 
is always less for fatty than for mineral oils. Graphs in which the 
in atmospheres is plotted against the viscosity in poises of fatty and mineral 
oils are given at different temperatures. These consist of straight lines 
and no deviations occur up to 4000 atms. but below 25° there is a sharp 
break at what is called the “ solidification pressure.” The factor a is also 


found to increase with increase of viscosity and values for dz/dt are plotted 
against those for dz/dPp=e (equal to In a). The viscosities are determined 
by means of a Vogel-Ossag viscosimeter and a is determined at the desired 
temperature from the slope of the viscosity/temperature curve. This vis 
cosity-pressure relationship is applied to lubrication. The influence of 
pressure is very marked near the solidification point and it indicates a great 
increase of viscosity with greater bearing pressures in the region of the 
narrowest part of the lubricating oil film. This is important in partial 
lubrication (semi-liquid friction). When the gliding metal surfaces are very 
close an adsorbed oil film of molecular thickness is formed between them 
and this adsorbed oil is under a high pressure, hence the viscosity is greater 
than the oil under ordinary conditions. The coefficient of friction for semi- 
liquid friction varies considerably from oil to oil. Animal and plant oils 
resist it by some per cent., probably more so than mineral oils. W. 8. C. 


368. Separation or Liquip Mixtures. W. K. L. W. and F. Merck (P. 
Merck). E.P. 300,266. Oct. 22,1928. (Conv. Germany, Dec. 11, 1927). 

A mixture of paraffin is mixed with a liquid which has different solvent 
power for the constituents of the mixture. On progressive cooling successive 
fractions are deposited from which oils of different densities may be recovered. 
i ethyl alcohol and 


lubricating oil of density 0-9283 fractions of 0-9344 and 0-9398 may be obtained 
by precipitation in the presence of a 50/50 mixture of ethyl te 
alcohols. T. A. 
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369. Treatment or Hyprocarson Oms, Standard Oil Company of 
Indiana. E.P. 323,784. Jan. 10, 1930. Appl. July 10, 1928. 


_The present invention relates to the refining of naphthenic oils and dis- 


to 20 per cent. of aqueous alcohol containing not less than 50 per cent. of 
alcohol. Methyl, ethyl and isopropyl alcohols ha’ to 


i yields 
yellow viscous oily acid bodies having a slight, pleasant odour. The alkali 
metal. salts of the extracted naphthenic acids have detergent properties 
and the copper salt has excellent preservative properties. R, W. L. C. 


370. Purtrication or Pararrin Wax. I. G. Farbenindu, A.G. E.P. 
324,083. Jan. 15, 1930. Appl. Aug. 15, 1928. 
The recovery of highly concentrated paraffin wax from oil-bearing paraffin 
wax is accomplished as follows : The separation of the crude wax from wax- 
bearing oil is carried out by filtration at a moderately low temperature. The 
crude wax containing about 70 per cent. of paraffin and 30 per cent. of oil 
is then stirred at about 5 °C. with about twice its volume of a benzine of 
8.G. about 0-760, and filtered with suction at this temperature on a rotary 
filter drum. The residue on the filter is washed with a further amount of 
the same benzine. The benzine adhering to the wax is removed 
distillation and the paraffin wax is then practically free from oil. Other 
solvents such as a mixture of one part of benzine and four parts of 96 per 
cent. alcohol or acetone may be used instead of benzine. R. W. L. C. 


Purtrier ror ConTamMinaTeD Liguips. G. H. Greenhalgh and 
P. F. Siddell. U.8.P. 1,741,696. Dec. 31,1929. Appl. June 27, 1924. 


quantities of used oil. The apparatus consists of a tank, a filter, a still, 
power operated means for transferring liquid from the tank successively 
fo the filter and still, and control means for starting and stopping said transier 


means for selectively controlling these inlets, and a temperature device 
individual to each inlet for controlling the flow therethrough, thess devices 


372. Om-Puntrymne Apparatus. L.H.Clark. U.S.P., 1,741,756. Dec. 31, 
1929. Appl. May 12, 1925. 


An apparatus is described for the purification of oils containing finely 
divided carbon in the colloidal state, decomposition products, water, dirt, 
and other impurities. The apparatus comprises a tank and means for 
supplying used oil to the tank and an aqueous alkaline reagent. The contents 
of the tank are heated and agitated, and then passed to a centrifugal separator, 
adapted to discharge the oil separately from the impurities and reagent. 
A centrifugal clarifier receives the discharged oil, and removes any additional 
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entrained impurities, means being provided for conducting the clarified 
oil from the separator. The reagent used in this process is preferably in 
the colloidal state having a free alkalinity, equivalent to a solution containing 
0-25 to 1-0 per cent. of caustic soda, such as sodium silicate. This reagent 
is supplied at a controlled rate into the reaction chamber containing the 
oil to be purified. H. E. T. 


373. Fracrionat Distrtzation. M.B.Cooke. U.S.P. 1,744,261. Jan. 21, 
1930. Appl. Aug. 27, 1926. 

The invention relates to improvements in a continuous process for making 
lubricating oil distillate. The apparatus employed comprises essentially 
a pipe still, a bubble fractionating tower, heat exchangers, a cooler and a 
pump. The bubble fractionating tower provides a number of fractionating 
zones at different levels through which reflux oil is passed in a continuous 
stream countercurrent to, and in contact with, the ascending vapours. Layers 
of broken up material or screens are placed between the bubble trays to 
act as mist extractors. Fractionation is aided and additional reflux provided 
by withdrawing liquid from the zones, cooling it and returning the cooled 
liquid to the same zone or to a zone at least as high as the zone from which 
it was withdrawn. Cuts or fraction withdrawn from one or more of the 


bubble trays will have the minimum boiling range for a given viscosity. 
R. W. L. C. 


374. Removat or Perroiatum From Hyprocarspon Ors. R. L. Lane 
and 8. A. Montgomery. U.S.P. 1,744,648. Jan. 21, 1930. Appl. 
Mar. 6, 1925. 

The wax bearing oils such as cylinder stocks and lubricating distillates 
to be treated are thoroughly mixed with from 50 to 75 per cent. of a diluent 
mixture which may contain from 35 to 60 per cent. of naphtha, from 15-30 
per cent. of butyl alcohol and from 18-35 per cent. of benzol. The diluted 
lubricating stock is then slowly cooled and settled at a temperature of 20°F. 
or lower. The heavier layer of petrolatum settles out and may be removed 
by gravity or by centrifuging. The wax-free oil is reduced by distillation 
to the desired flash-point. An oil having a flash-point of 550°F. thus freed 
from wax showed a solid test of 20° F. R. W. L. C. 


375. Om Recrirmr ror Inrernat-Compustion Encives. W. B. Clifford. 
U.S.P. 1,746,637. Feb. 11, 1930. 

The maintenance of the lubricating oil in the crank-case of an internal. 
combustion motor free from substantial dilution with either petrol or water, 
or both, is vital to the satisfactory operation and long life of the motor. 

This invention is designed to free lubricating oil from such dilution, and 
may be built as an integral part of a motor or fitted as an accessory. In 
the preferred form of the invention the lubricating oil from the crank-case 
is passed into a refining chamber, exhaust-heated, the temperature of which 
is thermostatically controlled. When the required temperature has been 
attained by the charge of oil in this chamber, the thermostat opens an oil 
delivery valve which returns the refined oil to the crank-case. The diluent 
distils off and is discharged either into the carburettor intake, the atmosphere, 
or into a suitable form of condensing receptacle. The entry into the refining 
chamber of a fresh charge of cool, diluted oil from the crank-case causes the 


valve to close and the process is repeated. G. B. M. 
See also Abstracts Nos. 400, 416, 417. 
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Special Products. 


376. Petrroteum Hyprocarsons as Ditvents Lacquer. O. R. 
Brankow. Ind. Eng. Chem., 1930, 22, 177. 

The use of special petroleum fractions as diluents for lacquers is considered 
in this article, and the author shows that, on a price basis, it is feasible to replace 
half of the toluene usually employed asa diluent with naphtha, mre the 
use of naphtha alone is not practicable. 


377. Extinction or Eryitene Oxipe witH CARBON-DIOXIDE. 
G. W. Jones and R. E. Kennedy. Ind. Eng. Chem., 1930, 22, 147. 


Ethylene oxide during the past few years has been receiving attention as 
an insecticide. It is, however, a combustible gas, and its use on a large scale 
entails certain hazards due to explosion possibilities. 

The lower and upper limits of inflammability of ethylene oxide with air 
were found to be 3 and 80 per cent. by volume, nearly the same values as those 
for acetylene. 

Carbon dioxide was added to the ethylene oxide-air mixture and it was 
found that to render it non-inflammable at least 7:15 volumes of carbon 
dioxide per volume of ethylene oxide were necessary, and allowing for a 
safety margin it is recommended that 7-5 lb. of carbon dioxide be added to 
each pound of ethylene oxide to render it non-inflammable when mixed 
with air. 

A further advantage of the addition of carbon dioxide is that it stimulates 
the respiratory processes of the vermin, and they are thus more quickly killed. 

B. F. 


378. Comparative Erricrenctes OF COMPONENTS OF CREOSOTE OIL as 
PRESERVATIVES FOR TimBer. F.H. Rhodes and F.T. Gardner. Ind. 
Eng. Chem., 1930, 22, 167-171. 

Various methods are discussed for comparing the fungicidal efficiencies of 
creosote oils and for determining quantitatively the preservative powers of 
the individual components of coal tar creosote oil. A new method employed 
by the authors is then described. A pad of mechanical wood pulp made by 
filtering an aqueous suspension through a Buchner funnel was dried, and then 
impregnated with a known amount of the preservative in ethereal solution. 
After drying in vacuo under standard conditions the pad was placed in a 
Petri dish on top of a malt-agar culture of Fomes annosus which had been 
allowed to develop until the entire surface of the culture was covered with 
the fungus. 

The dish was placed in a shallow basin of water, and a large watch glass 
inverted on top of the dish, with its edges immersefl in the water to prevent 
loss of preservative by volatilisation. 

On incubation at 25° C. the first evidence of growth of fungus in the pulp 
was the appearance of white threads or mycelia on the surface of the pad. 
On further incubation stains of brown rot appeared. Complete inhibition 
was indicated when no growth appeared after one month’s incubation. 

By progressively varying the concentration of preservative it was possible 
to establish two limiting concentrations, the higher of which was just sufficient 
and the lower just insufficient to prevent growth. The fungicidal powers of 
various fractions of the dead oil, the tar acids and the tar bases from creosote 
oil, and of some of the pure components of creosote oil, were measured. 

Phenolic bodies vapourise much less readily from wood than do aromatic 
hydrocarbons, probably because they wet the wood more readily and are more 
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strongly adsorbed by it. The possible action of tar acids as mordants for 
creosote oil on wood is discussed. The vapour pressures of various fractions 
of creosote oil and of blends of these fractions were measured, and the percent- 
ages of certain hydrocarbons in the fractions were determined. H. B. T 


379. TrreTHANOLAMINE Emutsions. A. L. Wilson. Ind. Eng. Chem., 
1930, 22, 143-146, 


A new commercial base Triethanolamine N(C,H,OH), is shewn to have 
several advantages over the usual inorganic bases used for emulsification 
purposes. The commercial product is a clear colourless to straw coloured 
liquid, viscous and very hygroscopic. Its specific gravity is 1-124 at 20° C., 
and the boiling point is 277° C. at 150 mm. pressure. It is soluble in most 
organic liquids containing combined oxygen, but only sparingly so in hydro- 
carbons. Its dissociation constant is 25x 10-*. Of the fatty acid soaps of 
this base the oleate appears to be the most generally useful. It is completely 
miscible with practically all organic liquids including hydrocarbons. 

The water solutions of this soap approach very closely the properties given 
by a theoretically “ neutral soap,” the pH value of a 5 per cent. solution 
being given as 7-8. They also shew the great value of the soap as a surface- 
tension depressant, the surface tension of a 0-15 per cent. solution at 25° C. 
being rather less than 30 dynes per sq. cm. 

A general method for emulsification consists in dissolving in the oil to be 
emulsified from 6 to 20 per cent. of a fatty acid, and mixing the solution 
with a 2 to 8 per cent. solution of triethanolamine in water. This usually yields 
@ spontaneous emulsion which on moderate agitation is converted into a 
product of satisfactory stability. 

The use of triethanolamine as a basic material for soaps, and for the emul- 
sification of soluble mineral oils, vegetable and animal oils, waxes and various 
solvents is discussed, and the general utility of triethanolamine in this field 
is well illustrated. H. B. T. 


. Reciamme Waste To Leap Oxipe. D. F. Gerstenberger. 
Petr. Eng., 1930, 1 (4), 167, 169. 

Litharge is the most expensive component of doctor solution, which 
contains about 0-160 Ibs. per gallon. The reaction between the sulphur 
compounds and the lead oxide produces lead sulphide, which is generally a 
waste product. 

._ A process to convert the sulphide back to sulphur and lead oxide has been 
patented. The lead sulphides are first settled out of the spent doctor solution. 
All caustic is withdrawn and the sulphides agitated with water and trans- 
ferred to the converter. They are then contacted with chlorine, the sulphides 
being oxidised to lead oxide and the sulphur freed. The sulphur and weak 
acid layers are withdrawh, and the litharge remaining washed with water 
until free from acid. 

The chemistry of the reaction is 

H,+2Cl=HOC!+ HCl. 
HOCI+ PCS = PCO+8S+ HCI. 
G. 8. 


381. Docror RecovereD CHLORINE In F—C Process. 
J. Fielschmidt and T. L. Cantrell. Refiner, 1930, 9, (2), 97. 
The most noticeable advantages of the process are, very high percentage of 
lead recovery, about 95 per cent. ; excellent treating qualities of the recovered 
litharge and soda; cheapness of lead recovery; rapid recovery of lead 
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sulphide ; practically no consumption of caustic soda. Spent doctor solution 
is charged to a vertical settling tank and the lead sulphide allowed to settle. 
Caustic soda solution, for re-use, is withdrawn daily, and the sludge allowed to 
accumulate. When sufficient sludge is present it is water washed till free 
from soda, and pumped to the converter. This is a small lead lined tank fitted 
with a mechanical agitator. The sludge is suspended in water by the agitator 
ter 33 Ibs. of chlorine 
are required for every 100 Ibs. of lead sulphide being processed. After the 
conversion the agitation is stopped and the litharge allowed to settle. The 
acid liquor is withdrawn and stored against re-use, and the litharge washed 
till acid free. When this recovered litharge is dissolved in caustic soda at 
ordinary temperatures the sulphur that is mixed with it settles out, and may be 
used in treating operations. Continuous recovery plants with a capacity 
of 5,000 Ibs. of dia tin 

Doctor solution made from recovered litharge has a quicker and more 
thorough reaction on naphtha, and the reason advanced is that it contains in 
suspension considerable finely divided sulphur of a very reactive nature. 

The saving in the process is high since the use of expensive commodities 
percentage of lead is recoverable than with former processes. Ww.L 


382. Improvep MANUFACTURE OF TRICHLORETHYLENE. E.P. 302,321. 
Jan. 30, 1930. Appl. Dec. 14, 1928. 


Trichlorethylene can be obtained by the thermal elimination of hydrogen 
chloride from tetrachloreth This can be satisfactorily carried out by 
passing the vapour of the tetrachlorethane at high speed over a heated surface 
with or without the use of a catalyst in such a manner that a considerable 


oxide, silica gel and pumice impregnated with cupric chloride. 8. F. B. 


383. Preparation oF Aqueous Dispersions or Propucts. 
N. V. de Bataafsche Petroleum Maatschappij. E.P. 302,346. Nov. 13. 
1928. (Conv., Holland, Dec. 15, 1927). 

Natural emulsifying agents, such as naphthenic acids and acid resins, are 
contained in many mineral oils. When the residues from these oils are to be 
emulsified the emulsifying agent is retained in the oil by adding sufficient 
alkali before distillation. The residue is then dispersed directly in water or 
acidified to set free the organic acids and then emulsified in dilute soda 
solution, preferably by means of a colloid mill. T.A.S8. 


384. ComPosrTIONS FOR THE PuRIFICATION oF GasEs. Comp. Int. pour 
Fabrication des Essences et Petroles. E.P. 309,585. Feb. 20, 9930. 
Appl., Mar. 27, 1929. 

This invention relates to compositions for the purification of gases derived 
from the distillation or from the gasification of solid, pasty or liquid car- 
bonaceous materials. The composition consists of a metal such as nickel, 
copper or cobalt employed alone, or an oxide of such metals, fixed in a carrier 
of inert material such as clay, pumice stone, kieselguhr. The proportions of 
metal and of inert material are so selected that the purifying agent cannot 
retain a weight of sulphur exceeding 10 per cent. | 
mass. The carrier may be immersed in a nickel salt (e.g., nickel nitrate), and 
the latter subsequently decomposed to eliminate the acid. The weight of 
nickel deposited should be less than 20 per cent. of the resultant purifying 
mass (nickel and carrier). We a Oe 


for 
ions 
ent. 
ave 
tion 
= 
10st 
Bro. 
of 
tely 
ven 
jion 
‘ion 
Ids 
> a q 
ous pa Cc AOC AMODgS Cale y 
eld mentioned are wood charcoal, wood charcoal impregnated with aluminium , 
ger. 
ich 
hur 
ya 
pen 
on. 
ns- 
des 
iter 
SS. 
| 
red 
mad 
» 
. 


162 4 ABSTRACTS. 


385. IMPROVEMENTS IN THE MANUFACTURE AND Propvuction or MetaL 
Carsonyts. J. Y. Johnson. E.P. 323,021. Dec. 18, 1929. Appl., 
Aug. 18, 1928. 


An improved process is described for the manufacture of metal carbonyls 
from materials containing the metals in a combined form. Metals having 
an excellent activity for carbon monoxide are obtained at temperatures exceed - 
ing 500° C., by intimately mixing with the initial material containing the 
metal, substances which prevent sintering in the subsequent operations. 
Among suitable substances which may be added are compounds of alkali 
metals such as their oxides, carbonates, nitrates, sulphates, sulphites, acetates 
and the like. Substances preventing sintering may also be incorporated with 
the material containing oxides of the metals to be converted into carbony!s, 
by affecting the reduction of the initial material by means of solid or liquid 
carbonaceous materials rich in ashes. Reducing agents used for this purpose 
are lignite and its low temperature carbonisation products, semi-coke, coal 
rich in ashes, oil shale, asphalt, and pitch like residues of the oil and tar indus- 
tries. The process is of special advantage for the manufacture of carbonyls 
of metals which can only be reduced at relatively high temperatures, for exam- 
ple, for the production of molybdenum carbonyl. The process is preferably 
carried out at a low pressure of carbon monoxide such as 20 atmospheres. 


386. IMPROVEMENTS IN THE MANUFACTURE AND PrRopUCTION or METAL 
Carsponyis. J. Y. Johnson. E.P. 323,332. Jan. 2, 1930. Appl., 
Nov. 30, 1928. 

A process is degcribed for the manufacture of metal carbonyls, which consists 
in acting with carbon monoxide or gases containing carbon monoxide on 
metals which are capable of forming carbonyls. The initial material contain- 
ing the metal is made into a paste, with a liquid or melt, while preventing the 
formation of a thin film of the liquid or melt on the metal. The reaction with 
carbon monoxide is preferably carried out under pressure, in a counter- 
current, the solid residue in the form of suspension or paste being continuously 
removed from the reaction vessel. H. E. T. 


387. Manuracrure or Emutsions. Imperial Chemical Industries. A. J. 
Haelwood, A. Shepherdson and A. Stewart. E.P. 323,720, Jan. 2, 1930. 
Appl. Oct. 2, 1928. 


sulphonates show little or no tendency to mix with water without the aid of 
heat. This process claims to produce concentrated emulsions which are 
easily pourable and dissolve immediately in cold water. Liquefying agents 
such as urea, thiourea, alkali metal nitrates and dextrines are i 
during the emulsifying process together with an organic sulphonic acid as a 
wetting agent. The liquefying agent, preferably urea or sodium nitrate, is 
present in amount less than sufficient to coagulate the emulsion. W. L. 


388. MANUFACTURE AND Propuction or New Propucts REsEMBLING 
Wax. I. G. Farbenindustrie Akt. E.P. 324,631, Jan. 24, 1930. Appl. 
Sept. 24, 1928. 

In E.P. 305,552 and E.P. 308,996 processes are described for bleaching 
crude montan wax, and in E.P. 320,854 products with physical properties 
resembling Japan and Carnauba waxes are obtained by treating this bleached 
montan wax. 


| 

cesses, 
or hydr 
with a 
compou 
out, 10€ 
esterific 
varied | 
during | 
389. P 
| 
The i 
mineral 
easily 
substan 
etc., the 
in indw 
materia! 
come in 
be preve 
culties ¢ 
positive 
suitable 
to an oi 
treatme! 
ticularly 
The i 
protecti 
asphalt | 
one par 
0-1 hyd: 
is at leas 
In thi 
but if m 
of sign c 
positiv 
precipite 
form of | 
containi 
These 
concentr 
hydroch 
390. M. 
Par 
E.P 
This 
wax, mo 
The w 
cinnama 
oxidizing 
tities of : 


atti, 


e 


ABSTRACTS. 1634 


cesses, or the high molecular acids of fats, oils or waxes, and aromatic 
or hydroaromatic acids give products resembling natural wax on esterifying 
with a polyhydric alcohol or similar polyhydroxy compound. These last 

should be liquid at the temperature at which the process is carried 
out, 100° to 200° C., to ensure proper reaction, and some catalyst for promoting 
esterification may be added. The properties of the products obtained are 
varied by addition of suitable substances, containing no free carboxyl groups, 
during any part of the process. D. H. C. 


389. Process ror Prerartne Srapitizep Dispersions. H. D. Elkington. 

E.P. 324,663. Jan. 31, 1930. Appl. Oct. 24, 1928. 

The invention relates to a process for preparing stabilized dispersions of 
mineral oil, vegetable oil, tar, asphalt, paraffin wax or the like which are not 
easily soluble in water. When acqueous dispersions are made from these 
substances by known methods with the aid of emulsifiers such as fatty acids, 
etc., the dispersed particles bear a negative charge, which is objectionable as, 
in industrial practice, such dispersions are frequently mixed with other 
materials such as lime, cement, etc. In these cases the dispersed particles 
come into contact with Ca” bivalent positive ions, when coagulation can only 
be prevented by the presence of large quantities of a stabilizer. These diffi- 
culties can be overcome by using dispersions, the particles of which have a 
suitable substances, for example, by adding sufficient aluminium sulphate 
to an oil emulsion, the original negative charge is changed to positive. In 
treatment, however, there is a danger of coagulation in the reversal par- 
ticularly when the charge becomes small or practically nil. 

The invention provides means for avoiding this difficulty hy addition of 
protective colloids. As an example, to a dispersion containing 60 per cent. 
asphalt a 20 per cent. gelatine solution is added in such a quantity as to yield 
one part of gelatine per 100 of dispersion. Whilst the dispersion is stirred 
0-1 hydrochloric acid is added slowly until the hydrogen-ion concentration 
is at least 10-4 gram ion per litre. 

In this manner dispersions with positively charged particles are obtained, 
but if mixed with alkaline solutions the charge is again reversed. The change 
of sign can be avoided by adding a substance to the dispersion which imparts 
a positive charge in alkaline medium. This can be attained by adding freshly 
precipitated aluminium hydroxide. In this case 2 per cent. of gelatine in the 
form of a 20 per cent. solution is used, and 100c.c. of a 10 per cent. aqueous 
suspension of aluminium hydroxide is stirred into 1000 grams of the dispersion, 
containing 600 grams asphalt. 

These emulsions possess a high degree of stability and are miscible with 
concentrated solutions of ferric chloride, calcium chloride and undiluted 
hydrochloric and sulphuric acids. R. P. 


390. MANUFACTURE AND Propvuction or Licut CotourED Propvucts FROM 
Pararrin Wax, Montran WAX AND THE LIKE. I.G. Farbenind. A.G. 
E.P. 324,903. Jan. 27, 1930. Appl. Sept. 27, 1928. 


This process is for the conversion of hard waxy materials such as paraffin 
wax, montan wax and beeswax into almost colourless soft waxy products. 

The waxy material is treated, in presence of a catalyst such as barium 
cinnamate, with oxygen or gases containing oxygen in the absence of other 
oxidizing agents, at temperatures between 120° and 220° C., after small quan- 
tities of non-oxidizing acids or ansolvo acids have been added. The quantity 
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of acid substance added is between 0-01 and 0-5 per cent. by weight of the 
initial wax, and a medium temperature and short treatment are preferred. 
D. 


391. Dercomposinc HypRocarBons TO PropucE THOSE OF HIGHER MoLE- 
cutaR Weicut. T. S. Wheeler and Imperial Chemical Industries. 
E.P. 324,939. Feb. 3, 1930. Appl. Sept. 3, 1928. 

The invention relates to an improved method of decomposing saturated 
hydrocarbons, especially methane or ethane, to produce aromatic hydro- 
carbons. In such decomposition, hydrogen is formed as a by-product, and 
as the total yield of the desired hydrocarbon is usually small, it is necessary 
to work up the mixture of the original hydrocarbon with the by-product 
hydrogen. According to the present invention, the hydrogen is removed 
from the gas at any stage after removal of aromatic hydrocarbons and prior 
to the subsequent thermal treatment. W. H. T. 


392. Propuctron or Lampsiack. J. Y. Johnson (from I. G. Farbenind. 
A. G.). E.P. 324,959. Feb. 3, 1930. Appl. Aug. 3, 1928. 


A process is described for the production of carbon black, in particular 
that which is suitable for colouring purposes or for vulcanising. It consists 


taining substantial amounts of these compounds with dehydrogenating 
catalysts. The latter comprise a metal or a compound, such as an oxide, 
of a metal from the iron group and are used at temperatures not exceeding 
600° C. and at high pressures in order to decompose the hydrocarbons, 
giving carbon black. W. H. T. 


393. Propucrion or Lampsiack. J. Y. Johnson, Assr. to I. G. Farbenind. 
A.G. E.P. 325,207. Feb. 3, 1930. Appl. Dec. 19, 1929. Divided out of 
E.P. 324,959. 

Lampblack has hitherto been produced by the incomplete combustion 
of hydrocarbons. A considerable portion of the initial material is always 
burned away in the process and another portion becomes graphitised by the 
large amount of heat produced in the combustion. A considerable amount 
of lampblack is thus rendered unsuitable for finer uses, such as for colouring 
purposes or in the rubber industry. The present invention consists in treating 
in the gaseous phase, unsaturated hydrocarbons at a low or moderately 
elevated decomposition temperature (e.g, 100°-600° C.) with a dehydro- 
genating catalyst. The latter comprises @ metal (or compound) from the iron 
group and a further addition giving increased activity in order to decompose 
the unsaturated hydrocarbons giving carbon black. W. H. T. 


394. Propvucrion or CaTALYsTs FoR THE OXIDATION oF HyDROCARBONS. 
J. Y. Johnson, Assr. to I. G. Farbenind. A.G. E.P. 325,234. Feb. 10, 
1930. Appl. Nov. 8, 1928. 


It is already known that gaseous hydrocarbons (e.g., methane, ethane, 
natural gas) can be converted into valuable compounds by passing them 
over catalysts in the presence of oxygen. Phosphates and borates can be 
employed as catalysts for this purpose, but even if they possess an activity 
sufficient for industrial purposes, it quickly subsides, and they exhibit a 
marked tendency to vitrify. The patent describes the preparation of a 
suitable catalyst which consists in adding to a solution of one or more neutral 
metal salts, a solution of a salt of an inorganic acid containing oxygen 
The former solution is acidified to such an extent as only to prevent hydrolysis 
and avoid formation of base exchange bodies. The latter may contain a 
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phosphate or borate of an alkali metal and be capable of precipitating the 
metal salt. Caustic alkali is added in such a quantity that a slight excess 
of alkali remains in the solution after the precipitation. The catalysts thus 
obtained may be brought into contact with small quantities of corrosive 
gases (halogens, ete.) before or during 
air catalytic conversion. W. H. T. 


See also Abstracts Nos. 334, 336. 


Analysis and Testing. 


395. Prosptems THE Estimation or UnsaturaTED HypDROCARBONS IN 
Gases. II .Some Liwrrations in Separations By SuLpHuRic Acrp. 
H. 8. Davis and D. Quiggle. Ind. Eng. Chem., Anal. Ed., 1930, 2 (1), 39. 
The purpose of the paper is to point out the errors in existing methods for 
the estimation of the separate olefins in gases by absorption in sulphuric acid. 
The rates of absorption of propene and the normal butenes are too close for 
separation by selective absorption, no matter what strength of sulphuric acid 
is used. The method recommended by the U.S. Steel Corporation, in which 
silver and nickel sulphates are added to the acid as catalysts, decreases the 
effectiveness of the acid for separating propene from ethylene. OD. H.C. 


396. DererMiInaTion oF SuzPHUR IN Gasouine. G. Edgar and G. Calin- 
gaert. Ind. Eng. Chem., Anal. Ed., 1930, 2 (1), 104. 


Several modifications of the A.S.T.M. standard method for the determina- 
tion of sulphur are described. The standard method is quite satisfactory 


(2) pulsations in the flow of air; (3) no means of determining the air input 
for the blank. 
The standard lamp may be adjusted by having a loop of wire round the 


the bottom. A cooling device made of brass strip fits over the top of the 
tube, and is used to regulate the height of the flame. The second is similar 
to the first, except that the glass tube is fixed as a side arm, low down on the 
graduate. In both of these the volume of oil burned may be read off directly 
and the height of flame easily adjusted. 

The absorption system is formed by fitting a mercury filter with & spray 

at the bottom. On closing the chimney opening the filter may be charged, 
suction applied and the chimney then opened, and after the requisite quantity 
of gasoline has been burned the solution may be run into the flask and the 


A modified chimney, fitted to a cork round the lower part of the burner, 
extends entirely over it. The lamp regulator passes through the cork and a 
side tube on the chimney, connected to an air-purifying tower, sian comand 


inlet. No blank determination is necessary with this apparatus. 

Results obtained agree very well with each other and are slightly 
than those with the standard apparatus. The following advantages over 
the standard apparatus are claimed: (1) Ready adjustment of the flame 
during the determination. (2) The amount of fuel burned is determined 
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directly, thus saving time. (3) The absorption tube is very efficient and final 
titration is much easier. (4) No blank is necessary, thus increasing accuracy, 
since in the standard apparatus there is no means of telling whether the same 
amount of air goes through the blank as through the others. D. H. C. 


397. DererRMINATION oF OLEFIN AND Aromatic Hyprocarspons. W. F. 
Faragher, J. C. Morrell, and I. M. Levine. Ind. Eng. Chem., Anal. Ed., 
1930, 2 (1), 18. 

The first part of this paper describes previous work carried out by various 
investigators on the determination of olefin and aromatic hydrocarbons, the 
advantages and disadvantages of these methods being given. 

The authors’ new method for the determination of olefin and aromatic 
hydrocarbons depends first upon the determination of the total olefin-aro- 
matic content by means of sulphuric acid, and then the removal of the olefins 
with sulphur monochloride, distillation for recovery of the olefin-free oil, 
followed by determination of the aromatic hydrocarbons in the olefin-free 
oil by nitration. The olefin and aromatic contents are calculated from— 

100 (S— A?) 
U= na and A=S—U 

where U and A are the actual olefin and aromatic contents of the oil, 8S is the 

sum of olefins and aromatics, and A! is the aromatic content of the olefin-free 

oil. The method is fully described and experimental data given on mixtures 


and cracked gasolines, showing good results on comparison with other methods. 
D. H.C. 


398. QuvantriTaTIvVE SEPARATION OF PHENOL FROM THE CRESOLS AND 
Hicuer Puenors. J. N. Miller and O. M. Urbain. Ind. Eng. Chem., 
Anal. Ed., 1930, 2 (1), 123. 


At times it is necessary to know the exact phenol content of biological 
fluids, polluted water supplies, etc., irrespective of the cresols and higher 
phenols present. The colour reactions are the most sensitive chemical tests 
for phenol, but previously they have given a measure of all the substances 
entering into these reactions. All phenolic substances, in which the phenol 
hydrogen is not replaced, are not oxidised by the chromic acid mixture used 
‘in this method, whereas phenol is quantitatively broken down. The figure for 
the phenol is obtained from the difference of all the bodies reacting as phenol, 
and that obtained after the phenol has been destroyed, standardised against 
a phenol solution of known concentration. The Fox and Gauge method of 
measurement is used, in which a highly coloured azophenol dye salt is pro- 
duced which can be matched with permanent platinum-cobalt colour stan- 
dards. The apparatus consists of a 500 ml. digestion flask, a Kjeldah! steam 
trap, a Liebig condenser and a graduated cylinder, and the reagents are: a 
saturated solution of chromium trioxide in sulphuric acid, an 8 per cent. 
solution of recrystallised sulphanic acid containing 1 ml. of concentrated 
sulphuric acid per 250 ml. of solution, an 8 per cent. solution of sodium 
nitrite, a 10 per cent. solution of sodium hydroxide and a standard phenol 
solution. 250 ml. of the sample is placed in each of two flasks, 3 ml. of con- 
centrated sulphuric acid added, and 240 ml. distilled off. The flasks are 
cleaned and the distillate returned to them, 10 ml. of the chromic acid solution 
being added to No. 1 and 10 ml. of sulphuric acid to No. 2 and both mixtures 
brought slowly to the boiling-point, allowed to stand hot for 30 minutes and 
225 ml. then distilled off. No. 2 cylinder then contains all the bodies re- 
acting as phenol while No. 1 contains all but the phenol. The colour is 
developed by taking 50 ml. of each and adding 4 ml. of the sulphanilic acid 
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solution, 2 ml. of the sedium nitrite, 5 ml. of sodium hydroxide and well 
mixing. The amount of chromic acid required for concentrations above 
10 mgm. per litre or when large amounts of oxidisable organic matter is 
present, has not yet been determined, but the method of separation is very 
successful up to that concentration and may be used with any volumetric, 
colourimetric or other scheme for measuring the phenol. D. H. C. 


399. Morsture ConTrent or Carson Bracks. W. B. Plummer. Ind. Eng. 
Chem., Anal. Ed., 1930, 2 (1), 57. 


A prfoposed method for the determination of total moisture in carbon blacks 
is, that 5 gm. of the sample, mixed with 25 c.c. of dry xylene and 200 c.c. of 
dry mineral oil, be heated to 175° C. and nitrogen passed through the system 
until all the water has been displaced and absorbed in CaCl, tubes. This 
method was found to give considerably higher values than the usual oven- 
drying method, by which the sample was dried for six hours at 105° C. Mois- 
ture content is an important factor in many of the uses of carbon black, so 
that the reason for the discrepancy had to be found. The loss in weight on 
heating carbon blacks at different temperatures in a given vacuum was found 
to differ greatly, and after experimental work it was decided that this was 
due to the presence of oxygen adsorbed on the carbon black. The oil used 
was dried thoroughly and the nitrogen was of high purity, so that the con- 
clusion is that the additional moisture shown by the xylene-oil method is 
adsorbed on the carbon black. D. H.C 


400. DererminatTion or Acipity oF AND Fats By QUINHYDRONE 
Execrrope Non-Aqueovus Sotvutions. H. Seltz and L. Silverman. 
Ind. Eng. Chem., Anal. Ed., 1930, 2 (1), 1 

The acidity was determined by electrometric titration in butyl alcohol 
solution using silver-silver chloride electrode as described by Noyes and 
Ellis (J. Amer. Chem. Soc., 1917, 39, 2532.). 

125 c.c. of the solvent, prepared by saturating n-butyl alcohol with lithum 
chloride, with 0-05 gm. quinhydrone added, was titrated with 0-05 N solution 
of potassium hydroxide in alcohol, standardized against benzoic acid, the 
titration being made in an atmosphere of nitrogen. 

Tables are given of titration data, showing the calculation of results, on 
some typical oils and fats and contrasted with colorimetric values. Curves 
are also given for voltage against c.c. of base added and for change in 
electromotive force per c.c. of base added (4E/ Ac.c.) against c.c. of base, 
from which the end points may be determined. D. H.C. 


401. A Brast Lamp ror Natuvrat Gas. H. H. Strain. Ind. Eng. Chem., 
Anal. Ed., 1930, 2 (1), 128. 

Difficulty is experienced, even in blast lamps using a gas and air mixture, 
in obtaining a well-defined, hot flame with the ready adjustment demanded 
by many technicians. 

The lamp described uses the injector principle of the Bunsen burner, the 
gas and air mixture being then burned as in the ordinary blast lamp. The 
burner consists of a pivoted metal block, with a cylindrical tube fitted with a 
sliding tip and rotating air shutter, mounted on it. The gas enters near the 
base of the burner and the compressed air near the top, the jets being made 
in several sizes and screw fitting. 

Gas and compressed air can be easily adjusted to give a typical blast flame, 
and the high rate of flame propagation eliminates the danger of the flame 
“ blowing off.” D. H. C. 
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402. Measvrine tHe Tontcrry or Insect Fumicants. A. L. Strand. 
Ind. Eng. Chem., Anal. Ed., 1930, 2 (1), 4 


The various methods used for establishing the relative tonicities of insect 
fumigants are reviewed, and the author finds that a comparison of the results 
of several workers is impossible for close estimates, owing to the differences 
in methods and the selection of criteria for the indication of tonicity. 

The majority of workers are agreed on holding constant the duration of 
exposure, the temperature and the relative humidity, leaving for consideration 
the concentration, the percentage mortality and the kind of insect used. 
After consideration of these works a method comparing fined mortality 
concentrations was employed. 

About 30 beetles were placed in a cylindrical cage, made of bolting cloth, 
and the cage suspended in a large Erlenmeyer flask, at a temperature of 
25° C. and a relative humidity of 40-50 per cent. The liquid substances 
were taken measured into the flask and 5 hours exposure given. 

Results are given using hy drocyanic acid, chloropicrin, ethylene dichloride, 


the mortality against the concentration of fumigant. From these curves 
for repeat experiments, the concentration for 50 per cent. mortality was 
found to be the best measure of the tonicity. D. H.C. 


403. Mersops or Separatinc MIXxTUREs. 
A. A. Sunier and C. Rosenblum. Ind. Eng. Chem., Anal. Ed., 1930, 
2 (1), 109. 


Many solutions of liquids cannot be separated into pure components merely 
by distillation owing to the property of azeotropism or the formation of a 
constant boiling mixture. Among other things the use of alcohol mixtures 
for motor fuel has resulted in many methods of separation being brought 
forward. 

One method which has been used depends upon atmolysis. The success of 
the separation depends upon the difference between the molecular weights 
of the components, the rate of distillation, the length and porosity of the 
atmolyzer wall and the efficiency of maintaining a vacuum. 

A good vacuum above the surface of a boiling liquid should effect separation. 

Centrifuging has been used for separating isotopes and thermal diffusion 
for separating gases, and constant-boiling mixtures might be partially 
separated by these methods. 

Distillation under reduced pressure is successful in some cases and a 
sweeping flow of gas should tend to resolve mixtures into their components. 

Addition of a third component, both for forming a ternary constant-boiling 
mixture and as a solute for one of the components, has found profitable 

Fractional crystallization is a possible method if the freezing points of the 

its are easily reached, and adsorption by silica gels has been used 
both in the liquid and vapour phase. D. H. C. 


404. Moptrication or Lamp Metruop ror or 
In Perrotecum A. E. Wood and W. Matton. 
Ind. Eng. Chem., Anal. Ed., 1930, 2 (1), 24. 


The two standardized methods for the estimation of total sulphur in 
common use are the lamp and the bomb methods, and these are quite 


satisfactory except in the case of natural gas gasoline and very light petroleum 
fractions. 
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The apparatus found suitable was that used in the standard lamp method, 
with the lamp modified. The distillate was placed in a test tube graduated 
in tenths of a c.c., with a wick made of two strands of cotton fibre 
passing 12 cm. of 4 oe and extending almost to the 
bottom of the test tube. This t 
provided with @ levelling bulb attechment. By varying the height of the 
ice water with reference to the level of the distillate, a steady flame could be 


For natural gas gasoline and light distillates this method was found very 
suitable, but not for crude oil or unrefined heavy distillates. D. H. C. 


Japan, Europe and America have been made. Some of the samples which 
had been stored for years yielded almost colourless extracts, but the pyrethrin 
content was as high as in the fresh flowers. 

Conclusions arrived at are that Japanese p. cinerariefolium has about 
twice the insecticidal value of the Dalmatian flowers while flowers of the same 
content as the Japanese variety can be grown in America. A. R. 8. 
406. Tewrative Specirications oF APPARATUS AND Test PRocEDURE 

ror DmrerMInine THE Specrric Graviry or Gases. Refiner, 1930, 9 (1), 

126. 

The specification and method are effective for one year from January 1, 
1930, unless otherwise modified by official action of the Natural Gasoline 
Association of America. 

constructed, as to principle, similar to the Edwards gravity balance described 
in Technologic Paper No. 89, United States Bureau of Standards. 


pressure and vacuum, a barometer, thermometer and the necessary con- 


The balance consists essentially of a balance beam with its supporting 
fulerum mounted inside a gas tight cylindrical metal case, called the gas 
chamber. The beam has a light sealed globe of substantially inflexible 


and the result is expressed by the formula :— 
A 


Sp. Gr.=— 
Where A= manometer pressure plus the barometric pressure while the beam 
is balancing in air 
G= manometer pressure plus the barometric pressure when the beam is 
balanced in gas. R. P. 
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ion burned and the volume read off directly in the tube, no correction for the 
ed. wick being necessary. The estimation was then made as in the standard 
it method. 
. This lamp was also used for ordinary gasoline and kerosine without an ice 
th, water bath and for crude oil and heavier distillates using a heated liquid bath. 
of 
405. Srupres on Pyrerurum Frowers—IlI. Tue Content 
de, or Dirrerent Commerciat Varieties. C. B. Gradinger and C. 8. Corl. 
ny J. Amer. Chem. Soc., 1930, §2, 684. 
aco The insecticidal values of samples of pyrethrum cinerariefolium and 
- pyrethrum roseum as measured by the estimation of the content of pyrethrin 
, I. and II. by the method of Standinger and Harder on samples grown in 
ES. 
30, 
| The parts of the apparatus are :—The balance, a manometer to determine 
the gas pressure within the gas chamber, a hand pump operating both for 
| necting hose and valves. 
im 
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Refinery Plant. 


407. GrapxuicaL SotuTion or Invotvine Sotvent Recovery 
By Seruspsine. I. L. Murray. Ind. Eng. Chem., 1930, 22, 165. 

A method is given for calculating the overflow and the number of plates 
which should be employed in an efficient column for the recovery of a volatile 
compound from a permanent gas. The transposition of the liquid-vapour 
curve from the boiling point to the scrubber temperature is accomplished by 

H 


employing a correction factor to Raoult’s law. . E. T. 
408. Om Furnaces ror Processrne Ors. F. Praeger. Petr. Eng., 1930,1 
(4), 87, 89. 


Owing to the high temperatures now employed in the processing of petro- 
leum, the question of heat transfer is of increasing interest. 

In furnaces of the convection type there is always a stationary film of 
fluid next to the solid. The temperature of this film is between that of the 
solid and the rest of the liquid. 

Some pipe stills are fitted with fans which drive the flue gases passing to 
the stock through the tube sections with fresh products of combustion. 

Radiation types of furnaces have many advantages. A stationary film 
does not hinder heat transfer. A mass of flue gases is not needed and excess 
air is reduced. 

Heat radiation is of two types. In one, it is radiated from hot bodies to 
the oil container, and in the other it is radiated from flames and particles of 
the gases. 

B.Th.U. per hour per sq. ft. per °F. Mean Temperature Difference. 

The use of air preheaters has many advantages which ea” trouble 
of cleaning and repairing the preheaters. . 8. 


409. Torrmnc Distmzation. A. v. Groeling. Pet. Zeit., 1930, 26, 269-278. 

This consists in its simplest form of a preheater and pipe still constructed 
of a steel tube with cast-iron bends, a vapourizing column to abstract benzine 
and receive the hot vapours, necessary coolers, receivers and a crude oil- 
feeder pump.- The pipe still is the most important part of the apparatus. 
Coke seldom forms if the temperature does not exceed 360°C. A topping dis- 
tillation can be applied to cracking by heating the oil under 10-15 atmospheres 
pressure. A sketch and photographs of a Dutch apparatus are given showing 
the positions of the pipe still, principal and rectifying columns, preheater, 
benzine cooler, dephlegmators, coolers, and the hot oil and reflux pumps. The 
crude preheated to 100-120°C. is passed through the hot oil pump to the pipe 
still into the vapourizing column. The temperature in the pipe still amounts 
to 340-360°C. The uncondensed vapours in the principal column are drawn 
to the rectifier, thence entering from the top into three dephlegmators, suc- 
cessively. Any vapours remaining in the third dephlegmator are dephleg- 
mated in the dephlegmator cooler which separates light and heavy benzines. 

Two system of pipe still apparatus are described. In the “ single flash "’ or 
“once through” type the total quantity of heat is utilised to vapourise 
simultaneously all constituents from the lightest to the heaviest fractions of 
the crude oil. The vapours are then fractionated in a column or in several 


successive columns or also dephlegmators. In the “ double flash” or “ step ° 
up ” system, counter-current heat is used to vapourize the light fractions, . 


permanent gas, gasoline, and naphtha in a flash tower. The crude oil, freed 
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fractions to be vapourised can be obtained in the principal column. The 

w. 


410. Quantrrative or Losses sy CoRROSION 
ty Cracxine Prants. R. Lind. Pet. 1990, $8, 380-281. 


per cent. per day per sq. cm. surface amounts only to 4°6 per cent. of the 
loss of American and 7-19 per cent. of the loss of Borsig steel. W. 8. C. 


411. Lam vos Gonussiwe Gas Eoononr. M. E. Schultz. 
Refiner, 1930, 9 (2), 75. 

Gases from crude and rerun stills, storage tanks and low pressure separators are 

collected by a gathering system. This gas gas is compressed to 25 Ibs. and after 


A. Fechter and P. Burger. E.P. 295,938, 'Aug. 20, 1928. Ger., 


RY 

Les 

ile 

by magnesium chloride in the water-ernulsion at the temperature of distillation, 

, of sulphur dioxide and chiefly of hydrogen sulphide are described. The 
resistance of different steels to corrosion depends on the structure of the steel 

1 and the content of carbon, sulphur, phosphorus, etc. 

Experiments were carried out in which weighed and measured samples of 

steel were left in the dephlegmator of a Dubb’s apparatus, and after a definite 
» time the samples were removed, freed from iron sulphide crusts, rubbed with 
us The loss by corrosion was calculated 
in gm./sq. cm. per day of the actual operating period. 
he The effect of such samples of steel which have been left in a Dubb’s de- 
i phlegmator for six months on cracked gases containing hydrogen sulphide 
shows that Borsig steel has a much greater resistance towards corrosion than 
7" American steel. It has also been shown that Borsig steel laste half as much 
longer as American steel under the experimental conditions. Chrome steel is 
- much more resistant than American and Borsig steels and its loss in weight 
of 
30 
Je 
mixture fed to an absorbing system, To prevent corrosion in the compressor 

a scrubber is installed in the gathering line. A second scrubber is placed 
just before the absorbing system. Originally caustic soda solution was used 
as the scrubbing medium, but the cost was high and a cheaper substitute was 
looked for. Laboratory experiments showed that hydrated lime was very 
satisfactory ; 1 lb. of sulphur is removed by 1-03 Ibs. of hydrated lime against 
1-14 Ibs. of caustic soda and the cost of caustic soda per pound of sulphur 
removed is about five-and-a-half times that of lime. Plant work checked 
the laboratory results and showed a removal of 90 to 95 per cent. of the 
hydrogen sulphide. About seven feet of lime suspension is pumped into the 
scrubber and the gas bubbling through it prevents settling. W. L. 
412. Apparatus ror Decomposition or Hyprocarsons BY EXxPLosiIon. 

1927. 

Mixtures of hydrocarbons and air are exploded in a cylinder fitted with 
three mechanically operated valves. One valve serves for the admission of 
the mixture and another for the admission of hydrogen to sweep out the 
soot and other produets of explosion. The third exit valve is also arranged 
so that it acts as a spring-loaded escape valve. The valves are operated 
by cams and the whole apparatus is water-cooled. The conditions of 

. A. 8. 
x 
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413. Distmzation or Hyprocarson Oms. H. Wade, from Standard Oi) 
Co, of Indiana. E.P. 324,376, Aug. 21, 1928, 

Hot residual oil at 360—400° is mixed with superheated steam at atmo. 
spheric pressure and at 480—650°. The mixture is expanded through a 
mixing device into a wide conduit leading to a chamber maintained at a 
pressure of 25-75 mm. The velocity of the mixed oil and vapours in the 
conduit is 200-600 ft. per sec. and substantial equilibrium of oil and vapour 
is obtained. A rise in temperature with fall of velocity takes place in the 
enlarged chamber, completing the equilibrium. Unvaporised residue is 
deposited in the chamber and runs to a receiver maintained under vacuum. 
The oil vapours and steam pass to a condensing chamber maintained at 
ee ture that the oil vapours are condensed and passed to a 

steam is passed through a trap to remove entrained oil, to 
a eulthenen the condensate being received in a vessel under vacuum. The 
consumption of steam is 2 to 10 Ib. per gall. of distillate. 70-80 per cent. 
of the oil treated is obtained as distillate. T. A. 8. 


414. TREATMENT OF GaS AND VAPOUR IN THE PRESENCE OF CaTALYsTs 
AND REACTIVATION OF THE CaTALysrT. i 


and s 
plate: 
plate: 
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oil is 
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be use 
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| 
increas 
Faoricawuon BS © ok OU, LALLA mercul 
Appl., Dec. 18, 1928. mercul 
The apparatus consists of tubular casings forming an annular passage tanks | 
which is closed at each end. The contact substance is located between = mal 
two grids situated near the top and bottom of the annular space leaving in thin 
between them and the corresponding cover and base plates a chamber where of pres 
the inlet and the outlet pipes are connected, to supply the gas and vapours stills. 
to be operated on and remove the products. A series of perforated nozzles 
are distributed at intervals at equal distances from the vertical walls of 418. ' 
the column and a common supply pipe feeds the nozzles with the gas such 19 
| as oxygen or air, for regenerating the catalyst. R. P. Oil i 
415. Apparatus ror Evaproratinc Recovertnc Acip means 
rrom Mrxtures or Hyprocarsons anD 8. G. stages. 
Marks, from Allgem. Ges. Chem. Ind. E.P. 325,315, Feb. 20, 1930. fraction 
7 The removal of SO, from hydrocarbon—SO, mixtures, obtained in the in coils 
Edeleaneau process, is uneconomical in one stage owing to the large ratio in the | 
of SO, to hydrocarbon. In continuous plant this SO, has all to be raised predete 
to the temperature at which the hydrocarbon leaves this portion of the fractior 
plant. The present process carries out the SO, removal in stages, the mixture where i 
being passed through a series of vessels, the passage from one vessel to the hydroc: 
next being downwards through a steam-jacketted pipe and then through The | 
an upward delivering unjacketted pipe to the next vessel. The flow of the resi 
steam and extract are counter-current. The SO, vapour exits from the 
evaporators are connected to a common main. Instead of using separate 419. € 
vesssels a common vessel may be used which is divided by partitions. With Ja 
this apparatus it is possible to raise the temperature of the hydrocarbon This 
extract to 85° at 4 to 6 atms. when it contains only about 6 per cent. of +. 
8O,. This reduces the load on that portion of the plant in which the casedi 
remaining SO, is removed under vacuum. T. A. 8. onl a 
416. Process or Treatinc Om. E. W. Gard, B. G. Aldridge and H. J. from th 
Multer. U.S.P. 1,739,898, Dec. 17, 1929. the disc 
The removal of finely divided sludge from acid-treated lubricating oile | 4.1 n°," 
is facilitated by passing the oils through capillary filters. The passing of charged 
the sludge particles through the filters causes agglomeration to take place 


SRS sesh See? 


bal 


and filter 
plates separated by settling chambers from which tar is removed. The 
plates may be natural pumice of “ Filters "’ plates made by fusing together 
a mass of silica particles at their points of contact. During oil refining the 


17. Moverat Om Distintation. A. E. Pew and H. Thomas. U.S.P. 
1,742,933, Jan. 7, 1930. Appl., March 17, 1924. 


A process of mineral oil distillation for the production of lubricating oils. 
The reduced crude oil to be used as a source of lubricating oil is allowed 
to flow in thin films over the outer surfaces of horizontal tubes in a series 
of vaporisers. A heating fluid in this instance, mercury vapour from a 
constant level mercury boiler is passed under a relatively high vacuum 
through the tubes of the uppermost vaporiser and under progressively 


tanks and thence to a pump whereby a vacuum of | to 25 mm. of mercury 
is maintained in the vaporisers. Owing to the vaporisation taking place 
in thin films the full benefit of the vacuum is obtained as there is no increase 
of pressure at the point of evaporation due to hydrostatic lead as in shell 
stills. R. W. L. C. 


418. Treatine Perroteum Oms. W.M. Cross. U.S.P. 1,744,262, Jan. 21, 
1930. Appl., Dec. 17, 1925. 


Oil is first heated to a temperature above the boiling point of water by 
means of preheater coils situated in the hot oil vapours of the fractionating 
stages. Liberated moisture and vapours are removed in a separator and 
fractionated while the liquid phase material is subjected to further heating 
in coils positioned in a furnace. The hot oil passes through a coil situated 
in the re-boiler of the fractionating stages and is here partially cooled to a 
predetermined temperature while re-boiling the reflux condensate from the 
fractionating columns. From here the oil is directed to a vaporising stage 
where it is introduced at a temperature controlled to separate vapour phase 
hydrocarbons from a free flowing residual bottom. 

The vapour phase material is withdrawn to the fractionating stages and 
the residual bottoms run to storage. W. L. 


419. Om Heatinc System. F. E. Lichtenthaeler. U.S.P. 1,744,318. 
Jan. 21, 1930. Appl., Oct. 11, 1927. 


This provides a system in which the available tube area is large enough to 
permit rapid circulation of the oil at moderate pressure. A number of tubes, 
disposed in parallel, traverse a heated furnace flue and are connected to intake 
and discharge manifolds. These manifolds are tapered in opposite direction 
from the point of connection to the piping system. The hot oil passes up from 
the discharge manifold to a reservoir which is kept nearly full of hot oil. 

The system may be used as a completely closed system for raising oil to any 
desired temperature, or the oil in the hot reservoir may be continuously dis- 
charged into a fractionating tower while cool oil is fed to the heating system. 

Ww. L. 


ABSTRACTS. ' 1734 
oil is passed through apparatus of this type for each of the operations of 
dehydration, acid tar removal and alkali removal. Similar apparatus may 
be used for acid treated gasoline. T. A. 8. 
increasing pressures through the tubes of subsequent vaporisers. The 
mercury condensed in the vaporisers is returned via a storage tank to the 
mercury boiler. The vaporisers are connected to condensers and receiving 
| 
N 
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420. Seraratinc Hyprocarsons. W. K. Lewis, Assign. to Standard Oj) 
Development Co. U.S.P. 1,746,197. Feb. 4, 1930. Appl., Aug. 16, 1922. 


The output rate in fractionating may be greatly accelerated by maintaining 
pressure on the column. This pressure varies according to the particular 
hydrocarbons to be separated and must be in such relation that temperatures 
will not be incurred in the column high enough to cause decomposition of the 
hydrocarbons. The method is mainly applicable to the fractionation of low 
boiling stocks. In separating mixtures of gasoline and kerosine a gauge 
pressure of 15 lbs. is maintained on the column, the temperature difference 
between top and bottom of the column being approximately 150° F. In 
fractionating low boiling hydrocarbon mixtures the pressure may, in some 
cases, be as high as 100 to 125 lbs. Ww. L. 
421. Apparatus ror Heatinc Om. G. C. Kelley. U.S.P. 1,748,295. 

Feb. 25, 1930. Appl., Apr. 29, 1924. 

The object of the invention is to provide an apparatus for removing the 
water generally contained in crude oil without violent agitation ; also to pro- 
vide an apparatus in which the oil is kept constantly in motion in such a 
manner that emulsification does not occur. 

The apparatus consists of a furnace in which are arranged a number of 
drums through which the oil passes successively. The furnace is provided 
with an elongated flue through which the furnace gases pass to the stack. 
In this flue an oil preheater pipe is situated. The oil passes through this 
pipe into the first drum. 

Each of the drums is provided within at opposite ends with headers and 
the headers are connected together by a plurality of pipes in parallel. These 
tubes gradually decrease in diameter from drum to drum, but there is a larger 
number of tubes in each successive drum so that the combined cross-sectional 
area of the tubes in each drum is substantially the same. The oil passes 
through the tubes of the first drum to the exit header, thence through the 
following drums in series. In its passage the oil is subjected to gradually 
increasing temperature. The drums contain water and are heated by burners. 
The oil passing from the last drum preheats the incoming cold oil. R. P. 
422. Bussitze Tower. W. E. Teter. U.S.P. 1,748,855. Feb. 25, 1930. 

Appl., Feb. 19, 1928. 

The bubble tower specified has a lower upright casing and an upper enlarged 
casing. Heated oil is introduced into the lower portion, and excess oil and 
residue is drawn off through a pipe situated so that the heated oil is main- 
tained at a predetermined level. A series of trays are placed in the enlarged 
part of the tower and each bubble tray embodies a pan provided with aper- 
tures in which are mounted inverted J shaped risers which extend upwardly 
for a distance corresponding to the level of liquid then extend downwards to 
@ point adjacent to the bottom of the pan. Vapours pass through these risers 
and bubble through the accumulated liquid to the next tray above. The rims 
of the pans are of greater height than the risers, and resting on the upper 
edges of these rims are perforated plates which retard the ascent of the 
vapours and prevent excessive bubbling of the oil in the pan. Each plate has 
a central opening in which is secured the upper end of a tube which projects 
downwardly and has diverging branches extending into the oil in the next 
lower pan. By these means the oil is maintained at the desired level and 
excess oil is conducted downwardly from one pan to another. Draw off pipes 
may be placed to withdraw oil from the plates, and reflux may be supplied at 
the top of the tower. R. P. 
See also Abstracts Nos. 341, 349, 357, 371, 372, 373. 


423. 
] 
Th 
of th 
cyline 
area 
the 
series 
varied 
inlet 5 
measu 
The iz 
Eac 
on a 4 
the ra 
The 
mixtw 
variab 
efficier 
compli 
head v 
certain 
Ricard 
sive set 
conclus 
the 
of abou 
and ap 
the deg 
pressure 
degree 
smooth 
coupled 
is exper 
as -022 j 
of gas a 
line. 
424. H 
The p 
ignition. 
thermal 
which m 
useful w: 
lower co 
to start f, 
flat fuel 
between 
the adva 
of spark 
table is g 
speed Dis 


Engineering. 


423. H. 8. Glyde. Automobile Engineer, 
, 20, 62. 


The author describes a series of experiments made to determine the effect 
of the thin layer of mixture trapped between the piston crown and the 
cylinder head in the Ricardo turbulent head. Heads having the same throat 
area but with head clearances varying from -022 in. to -272 in. were examined, 
the sparking plug being placed in two positions in each case. A further 
series of tests was made in which the gas velocity through the throat was 
varied from about 85-30 ft. per sec. at 900 r.p.m. and with two sizes of 
inlet valves. This series was intended to determine the degree of turbulence 
measured in terms of rate of pressure rise which gave the optimum results. 
The inlet gas velocities were 137 and 62 ft. per sec. respectively. 

Each head was tested for power and efficiency at full throttle at 900 r.p.m. 
on a 4-in. bore, 6-in. stroke;cylinder and indicator diagrams taken to show 
the rate of pressure rise. 

The carburettor main jet was fitted with a needle valve to enable the 
mixture strength to be adjusted from weak to ° i 
efficiency tests were made with a fuel of high anti-knock value to avoid the 
complications which arise if detonation occurs. The H.U.C.R. for each 
head was determined by altering the anti-knock value of the fuel until a 
certain degree of detonation occurred and the resulting fuel was tested in the 
Ricardo variable compression engine to measure its H.U.C.R. A comprehen. 
sive set of curves and tables gives the experimental results and the following 
conclusions are drawn. With the sparking plug in a position slightly towards 
the exhaust valve side of the head there is a certain critical head clearance 
of about } in. below which the tendency to detonate diminishes very rapidly, 
and apart from the H.U.C.R. the head clearance has a marked effect on 
the degree of turbulence in the main combustion chamber. The rate of 
pressure rise giving optimum performance in about 30/35 Ib. per sq. in. per 
degree of crank angle. When the sparking plug is placed in the head clearance 
smooth running may be obtained while maintaining a high degree of turbulence 
coupled with a high H.U.C.R. and good performance, and no difficulty 
is experienced in securing good ignition even with the head clearance as low 
as ‘022 in. This is due to the fact that the spark first ignites a stagnant layer 
of gas and thus reduces the sharpness of pressure rise from the compression 
line. R. 8. 


424. Hicn-Speep O1-Enornes. E.C. Magdeburger. S.A.E.J., 1930, 26,203. 

The paper describes engines in which the heat of compression is used for 
ignition. The principal advantages of any Diesel engine are (a) ite high 
thermal efficiency giving a fuel consumption of about -36 Ib. per b.h.p. hr. 
which means that 30-35 per cent. of the thermal energy is converted into 
useful work ; (6) its ability to consume fuels of higher specific gravity and 
lower cost than are required by gasoline engines; (c) its instant readiness 
to start from cold and develop full-rated power within a few minutes ;-and (e) a 
flat fuel consumption curve the consumption varying but little with the load 
between full load and, say, half load. When compared with gasoline engines 
the advantages further include the absence of fire risk and the elimination 
of spark plugs, magnetos and other electrical apparatus for ignition. A 
table is given showing the leading data of thirty-six different types of high- 
speed Diesels ranging in speed from 500 to 1,620 r.p.m. The weights per 
Re 
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b.h.p. vary from 65.7 Ib. to 4.91Ib. and the b.m.e.p.’s from 40-4-107-5 Ib. 
per sq. in. The maximum b.h.p. ‘per cylinder of the engines listed is 250 at 
700 r.p.m. (Speedway). 

Several types of machine are described in detail with sectional drawings 
and include Climax-McCarty, Cooper-Bessemer, Treiber, Beardmore, Buda- 
M.A.N., Junker, Daimler-Benz, Fairbanks-Morse, Hill, Bosch-Acro and 
Ingersoll-Rand. 

The Bosch fuel-pump is dealt with as an accessory and supercharging is 
discussed as a means of reducing weight. 

It is stated that by supercharging to 3-25 lb. per sq. in. the output of the 
Beardmore engine was increased from 1,500 to 2,000 b.h.p. at 900 r.p.m. 


pressure 
per sq. in. and a starting air pressure of 800 Ib. per sq. in. is necessary. The 
fuel valves have a constant lift but automatic change of cross-section of 
the nozzle is arranged for to suit the load. The fuel pump is of the swash- 
plate type, the supply being varied by altering the inclination of the plate. 
The Climax-McCarty engine uses hot air for injection at a pressure of 1,100 Ib. 
per sq. in. and the pressure rises to 1,300 Ib. per sq. in. at the end of injection. 
A rotary valve controls the scavenging and supercharging of the working 
cylinder. The piston is of the stepped design. 

Fluid injection at constant pressure is adopted in many designs, the pressure 
varying from 2,000 to 8,000 Ib. per sq. in. The disadvantages of this system 
are (a) the danger of dribble with the least leak of the system, (b) the difficulty 
of precise metering, (c) the difficulty of precise injection valve control. 

In other cases fluid injection is at variable pressure or by means of direct- 
pump injection through a spring-loaded needle valve or an open passage. The 
difficulties are (a) after dribble due to secondary discharge from 
waves and air pockets in the line, (6) misfiring because of air in the fuel, 
(c) variation of injection lag from compressibility of the oil and breathing 
of the pipes. R. 8. 
425. DirrerentiaL Water W. A. Watmough. Automobile 
* Engineer. 1930, 20, 53. 

Failure of the placing of the ignition plug over the exhaust valve of a side 
valve engine to improve the maximum permissible compression ratio is 
ascribed to poor cooling of the plug boss. If means are adopted to direct the 
cooling water flow around the plug boss, and to avoid short-circuiting this 
cart flow the inich valve cide of the head, 
that the maximum results are obtainable. Methods of obtaining the desired 
direction of circulation are described and depend on avoiding interference 
between the plug boss and bosses cast to take holding down studs, and also 
on casting a rib inside the water space to direct the flow suitably. In another 
example a tube is arranged in the head and the water from the jackets is 
brought from a gallery pipe through appropriate ports in such a manner 
that the coolest water is directed against the parts most liable to give trouble 
due to overheating. R. 8. 
426. Diese, Encore Cranxsnart Auionment. J. B. Harshman. Petr. 

Eng., 1930, 1 (5), 92 

Crankshaft failures can almost invariably be traced to faulty alignment of 
the crankshaft due either to errors of erection or to later wear. Illustrations 
are given showing the effects of drop of main bearings on the parallelism of 
the crank webs, and limits are specified beyond which deflections should not 
be allowed to take place. An alignment diagram is shown on which a complete 
log of measurements can be recorded for reference purposes. R. 8. 
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4264. Mopern Enotneerine Princietes or CompusTion Enoines. Petr. 
Eng., 1930, 1 (5), 113. 

The air cycle efficiency for various methods of internal combustion operation 
is examined, and it is stated that although the efficiency value given on the 
assumption that air is the working fluid is higher than is actually obtainable, 
the relative values from various cycles are in the correct order. The gain due 
to increase of compression ratio from 4 to 1 to 7 to 1 is 27°3 per cent. If the 
efficiency of an engine working at a 6 to 1 ratio and used with compression 
starting at atmospheric pressure is compared with one working at the same 
ratio but with throttling to reduce the initial pressure by 3 lb. per sq. in. the 
output is reduced by 19 per cent. in the latter case. Should the inlet valve 
closing be late by one third of the compression stroke the output is reduced by 
36 per cent., and if the ignition is 15 degs. late the output falls by about 3°5 
per cent. Supercharging the same engine to a pressure of 4 Ib. per sq. in. 
increases the power output by 23 per cent., assuming no intercooling, the 
thermal efficiency remaining practically constant. Supercharging engines are 
said to require a fuel of sufficient anti-knock value to suit the compression 
ratio which would be necessary if the maximum compression were attained 
in @ direct compression without supercharger. 

Reference is made to attempts to make use of stratification by mechanical 
injection of the fuel towards the end of the compression stroke, and to experi- 
ments with the “‘ mixed "’ cycle in which control of fuel injection is made to 

. 8. 


427. ImPpRovEMENTs rx oR ReLatine To Ticut Jomts ror Encine Cyiin- 
DERS AND THE Like. Marc Berkight. E.P. 324,470. Jan. 30, 1930. 


This invention relates to the use for internal bustion engines of a 
special joint-element or packing-ring of “‘ concertina’’ shape comprising at 
least one fold between plane surfaces which are elastically deformable. It 
applies especially to joints for the type of engine in which the cylinders are 
assembled with jacket by screwing. Thus, when the cylinder and jacket are 
screwed together the packing-ring is subjected to compression and the plane 
bearing surfaces are able to conform to small inequalities of the abutting 
seating surfaces of the cylinder and jacket. G. B. M. 


428. IysutatTion or Heatep anp Cootep Surraces. J. 8. F. Gard and 
R. 8. Robinson. J.S.C.1., 1930, 49, 125-138. 


The modern tendency to greater economy and higher efficiency in the pro- 
duction and use of energy leads to the conservation of fuel, with which is 
bound up the conservation of heat. The qualities required of heat insulating 
mediums, and tables for the selection of insulators, classified according to 

temperature range, with advantages and disadvantages, are given. Insu- 
lators dealt with are cork in various forms, wood, charcoal, rubber, magnesia, 
asbestos in various forms, kieselguhr bricks, etc. 

Considerations for the selection of materials and methods of protecting 
them are dealt with. Two methods of determining the conductivity of insu- 
lating materials, and the conditions influencing transfer of heat in a non- 
conductor, are considered. Formule dealing with heat transmissions are 
expiained in detail, and methods of calculation, ding on both external 
and internal surface conditions, are considered. term “ efficiency ” of 
an insulator is explained, and comparisons between various grades of insu- 
lators now in use are given. Saving effected in various branches of industry 
by insulating are illustrated by actual examples. Increasing use of insulating 
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material for high-temperature furnaces is not as general as its importance 
warrants. This is due partly to insufficient realisation of the extent of fuel 
economy which can be effected, and partly to the occasional breakdown of 
refractory linings by injudicious insulation. Advantages other than heat 
economy are—retardation of fire in insulated structures, less physical strain 
and discomfort to workers, reduced temperature drop in plants during shut- 
down periods, prevention of bursts in water pipes during frosty weather. 
Considerably increased use is being made of insulating materials in the 
domestic sphere. J. M. F. 


Road Construction. 


429. Tue Composrrion or Brypers ror AsPHALT Pavine. P. Wichert. 
Petr. Zeit., 1930, 26, 239-240. 

The variation of the quality, especially of the tenacity and the stability 
of bituminous binders with increasing temperatures is one of the greatest 
difficulties encountered by the road engineer in the construction of asphalt 
pavements. Melting point and dropping point determinations are insufficient 
in judging the quality of the binder and more stress is laid on ductility 
measurements. In the latter, a low value at 15° C. and a flow of the thread 
of over 100 cm. at 25° C. indicate a large variation of the bitumen whilst a 
higher value at 15° C. and a less value at 38° C. show no variation in the 
binder. The qualities of some binders are shown in the following table :— 

Mean melting point 62° C. (ring and ball method). 


Melting point. 

°C. Penetration. Ductility. 
Bituroad 50/60... .. 62.5 .. 28(25°) .. 0 em. (15°) 
2-5 ,, (25°) 
over 100 ,, (38°) 
Mexphalt (Dr. B.) os 26 (25°) 0 ,, (15°) 
5 ,, (25°) 
Mexpetebanol.. ‘.. 61-4 .. 21(26°) .. 8 ,, (15°) 
98 ,, (25°) 
over 100 ,, (38°) 
35% Trinidad 5 ,, (15°) 
+40% Bitumen 40/50 .. 615 .. 16(25% .. 19 ,, (25°) 
+25% Bitumen 50/60 .. 48 ,, (38°) 
43% Trinkded .. 78 ,, (15°) 
+57% Bitumen 50/60 .. 60 .. S98, (28°) 
58 ,, (38°) 
- ae 6 (15°) 5 ,, (15°) 
+20% Bitumen 25/30 622 .. 12(26°) .. 12 ,, (25°) 
4+26-2% Bitumen 50/60... | . 45 ,, (38°) 
Mawag Bitumen 50/60.. 68-3 52 ,, (15°) 


The above table shows that with practically the same melting point the 
penetration can vary from 11 to 28 at 25° C. and that differences in ductility 
measurements confirm the sensitivity of the binder towards temperature 
variations ; these can be limited to a minimum by blending various binders, 
eg., petroleum bitumina with Trinidad asphalt. It is best therefore to 
determine the quality of a binder by taking ductility measurements at at 
least three different temperatures. Ww. 8. C. 
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Cracking. 


430. Mopern Scrence Practice.—Articte No. 8. G. A. 
Burrell. Nat. Pet. News, 1930, 22 (5), 61. 


This article contains a brief summary of the work done by various investi- 
gators on the cracking of aromatic hydrocarbons. In general the high- 


from the standpoint of ease of cracking and amount of gasoline formed. 
The formation of acetylene in cracking operations is then discussed, and 
the article concludes with a summary on the use of catalysts in cracking 
operations. H. E. T. 


431. Purtryive Crackine Resipves. Petroleum Times, 1930, 28, 456. 
Residues from the cracking of crudes, especially topped crudes cracked in 
the liquid phase, ee 
(sludge) which it is difficult to eliminate. 
fine particles of coke as at first believed; and are akin to asphaltenes, but 
more soluble and chemically more responsive. As a rule they are partly 
dissolved in the residual oil, their solubility increasing with temperature, 
so that at about 300°C. all cracking residues are 
Gradual cooling restores the original sludge content, while rapid cooling or 
high viscosity may cause saturation phenomena. A source of trouble is the 
uncertain behaviour of the sludge in settling out ; when, for instance, cracking 
residue is mixed with other oils, the sludge will behave according to the 
chemical composition of the added oils. The Royal Dutch process for remov- 
ing the sludge consists of diluting the cracking residue with an oil which repels 
the asphaltic impurities and then filtering. The most suitable diluents are 
the low-boiling fractions (gas oil, kerosine, and gasoline), but for practical 
purposes, pressure distillate bottoms are employed boiling between 200 and 
300° C. and consisting of unsaturated aliphatic hydrocarbons. The quantity 
of diluent employed varies according to the degree of cleansing required, 
100-300 per cent. of the volume of residue being used as a rule. The mixture 
must be allowed to stand some time at moderate temperature before it will 
filter reasonably quickly. The diluent can be recovered from the filtrate by 
distillation and used again, but this is not necessary if pressure distillate 


432. Lone Preriops on SrreEAM ACCOMPLISHED By SpEciaL EquiPMENT. 
G. Reid. Refiner, 1930, 9 (1). 

The frequent shut down periods for cleaning out coke contribute much to 
the cost of operating cracking plant. Four Tube and Tank units have been 
designed with additional coke chambers which permit of 2000 hour cycles. 
After this period the unite are closed down and thoroughly overhauled. Two 
years ago the first two modern units, each capable of cracking 2500 bis. per 
day, began operating on gas oil to produce gasoline. These units were 
equipped with three soaking drums which contributed largely to the very long- 
operating cycles and the system has been so successful that the new units 
are similarly equipped. The latter are designed to work at 1000Ib. pressure, 

the older units were operated at 750Ib. pressure in the soaking section. 
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their cyclic structure to a marked degree, resembling the naphthenes in this 
respect, while the stability of the homologues diminishes with the size and 
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The complete unit is made up of a cracking coil furnace built in four sections, 
with a reboiler section. Three lew pressure shell and tube Leach Fractotype 
heat exchangers, and two high-pressure exchangers of the same type utilise 
the heat in the vapours. There is a horizontal accumulator tank, 8ft. x 30ft., 
and a vertical tar separator, 10ft. x 30ft. Two 14,000 gallon per hour hot 
oil pumps, with water-cooled pistons, are provided, and the three soaking 
drums are 5ft. x 40ft., with walls 5}in. thick. They are forged from solid 
steel billets and weigh 125 tons each. There are two bubble towers, the 
primary 10 ft. x 40ft. and the secondary 9 ft. x 40ft. In addition there are 
the usual auxiliaries necessary in liquid phase cracking. 

The cracking coils are ‘‘ Enduro KA-2 alloy ” steel tubes of Babcock and 
Wilcox type, and the heating surface is divided into a radiant section, two 
convection sections and a preheater section. 

and charged through the low-pressure exchanger system, consisting of three 
Leach Fracto condenser-exchangers, at the top of on primary and secondary 
bubble towers counter current to the flow of hot vapours. The oil, preheated 
to 400 to 450° F., flows into the accumulator tank and mixed with re-cycle 
oil, which may consist of condensate from the high-pressure heat exchangers 
and bottoms from the fractionating towers. 

The blended charging stock is pumped, by a large Union steam synchronised 
twin pump, into the high-pressure heat exchanger and the cracking coils. 
The high-pressure exchangers are situated between the tar separator and the 
primary tower. Charging stock enters the coils at about 625° F. and 1400lb. 
inlet pressure at a rate of about 18,000 gals. (hot) per hour, and in its travel 
through the preheater coil, radiant and convection tube banks, the oil is 
raised to about 920° F. The oil is led to the bottom of the soaking drum, 
where coke is deposited and vapours pass out at the top. Provision is made 
for shock chilling just outside of the soaking drum by insertion of small 
amounts of cold charging stock. There is a pressure drop from 1000Ib. to 
100Ib. between the soaking drum and the tar separator, regulated by a release 
valve. The vaporised portion of the oil passes into the bottom of the tar 
separator. The lower portion of the tar separator is used for the separation 
of heavy tar or fuel oil. Near the entrance of the vapour line cold oil may be 
injected to cool the tar and this acts as a temperature control, greatly assisting 
in the prevention of coke formation in the separator. Leaving the separator, 
the vapours pass through the high-pressure exchangers into the primary 
bubble towers, then through the low-pressure exchangers into the secondary 
tower. Each tower has ten trays which strip the heavy ends and the gasoline 
vapours finally pass through a third exchanger to the final condensers. The 
liquid condensed in the last exchanger returns to the eppropriate tray in the 
tower. From the description it can be seen that this unit is extremely 
flexible as provision has been made for operating under a wide range of tem- 
peratures and pressures, while the condensates from a number of sources may 
be employed for different purposes or withdrawn from the system. The 
simplicity of the arrangement whereby the change from soaker to soaker may 
be made is one of the chief advantages of the system. Each soaker is cleaned 
once in every seven days, which means that there are twelve clean-oute for 
every 2000-hour run without interruption of the cracking operation. R. P. 


433. CrackING By THE TrUE VaPouR Puase Process. A. P. Sachs. Refiner, 
1930, 9 (1). 

The chief difficulties encountered in vapour phase cracking have all had 

their origin in the assumption that the oil vapour must be heated in stills 

or tubes from the outside as in the liquid-phase process. In the true vapour 
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phere cracking temperature. 
The vaporisers receive only overhead distillate produced in the process from 
any type of heavy residue and on account of the use of distillate only, and 
moderate temperatures, no trouble is experienced in the vaporisers. The 
vapour is separated from liquid by flashing into a tank and is then raised in 
temperature to superheat or dry it below cracking temperature. Instead of 
attempting to heat the dry vapour in tubes, the vapour is merely mixed with 
the necessary quantity of hot inert gas which gives the required temperature 
of cracking immediately, and it is unnecessary to supply additional heat to the 
reaction chamber, but it is heavily insulated to prevent loss of heat. There is 
no iron surface in the reaction chamber exposed to the vapours to act as a 
catalyst in producing free carbon and hydrogen. 

The inert gas used is the permanent gas after stripping produced in the 
process, and it is heated by passing through blast stoves such as are used in 
the iron industry, a huge cylinder built of iron sheets, heavily insulated with 
fire brick internally, and filled with brick checkerwork. Fuel is burned in a 
combustion chamber and the hot gases heat the checkerwork. When suffi- 
ciently heated, combustion is stopped and the inert vapours passed through, 
to remove its stored up heat. The hot blast stove is the most efficient heat 
transfer unit known as more than 80 per cent. of the theoretical heat of the 
fuel used can be recovered. 

The reaction chamber is designed to ailow time for the optimum once 
through conversion at about 1000° F. Pressure is unnecessary except such 
as is necessary to overcome friction and insure good circulation, or to limit 
the volume. 

The products of cracking leave the reactor and enter the bottom of a 
scrubber-rectifier at the top of which the crude cracking stock enters. There 
is heat exchange by direct contact. The bottoms from the rectifier are the 
heaviest fractions of the raw stock and any heavy polymerised fractions from 
the vapour, but owing to the high temperature prevailing, viscosity cracking 
takes place, which gives ordinarily a low viscosity fuel oil. The overhead 
from the rectifier contains the inert gases, cracked gasoline, kerosene, gas oil, 
and re-cycle stock. Owing to the large volume of gases a deeper cut is made 
into the crude than would be the case in ordinary distillation at the same 
temperature. 

The overhead is passed through rectifiers to separate the gasoline and the 
condensate is returned to the vaporisers. After passing through absorbers 
the permanent gas returns again to supply heat as before mentioned, the 
excess being bled into a gas holder. 

Corrosion does not occur even with the most high sulphurous stock, on 
account of the brick lining of the cracking chambers and scrubber rectifiers, 
assisted by the great dilution with inert gas. 

Yields of high anti-knock gasoline vary according to the raw material from 
51 per cent. from West Texas residuum to over 80 per cent. from Californian 
gas oil. R. P. 


434. Prrroteum Coxe anp its Utiuization. M. E. Schulz. Refiner, 1930, 
9 (1), 55-57. 

A refinery cracking several thousand barrels per day of the heavier fractions 
of crude oil may soon find itself with a large supply of coke. Such was the 
case with the Paragon Refining Co., not long after starting up two Dubbs 
units. Some of the coke was marketed locally as domestic fuel, but this outlet 
was insufficient. The friable nature of the coke resulted in a large proportion 
of breeze which was unfit for ordinary use. Two methods of disposing of the 
excess and the fines were suggested: (1) To make briquettes for use as 
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domestic fuel ; and (2) to burn the pulverised material in the refinery. Experi- 
ments produced satisfactory briquettes, but their production on a com- 
mercial scale would entail a considerable capital expenditure; therefore 
attention was concentrated on the second suggestion. The results obtained 
indicated that an excellent fuel with many advantages could be produced, 
and it is quite probable that this means of utilising the product will develop 
an important market for petroleum coke. 

Typical analysis of coke produced during residuum and non-residuum runs 
are as follows :— 


Residuum Coke. Non-Residuum Coke. 
Moisture ée -- 0375 0-35 
Ash 190 0-67 
Volatile . 11-65 18-89 
Sulphur. .. .. 100 1-10 
Heating Value . .. 15,400 B.Th.U. ae 15,450 B. Th.U. 


The analysis of the two types of coke does not show a marked difference in 
composition, but a very marked difference is found in their character during 
combustion. Non-residuum coke burns much more rapidly and produces a 
much higher localised furnace temperature than residuum coke under the same 
conditions. Petroleum coke has certain advantages when used as a powdered 
fuel. The ash content is extremely low and it is very friable ; it is easier to 
pulverize than coal, which results in lower power consumption and longer life 
to the crushers. The percentage of volatile matter in the coke would indicate 
a difficulty in keeping the flame ignited, but with a few adjustments and pre- 
cautions there is no trouble in maintaining a good flame. The first installation 
for burning pulverised coke was made in November, 1928, under a steam 
boiler, using a “ Unipulvo” unit. This unit has been in almost continual 
operation and the maintenance cost has been small. R. P. 


435. Destructive HypROGENATION OF CARBONACEOUS MATERIALS. Stan- 
dard Oil Development Co. E.P. 304,301. Jan. 1, 1930. Appl., Oct., 1928. 
Oil and hydrogen are pumped, along with a catalyst, through a heating 
coil to @ reaction chamber under a pressure of at least 50 atmospheres. The 
temperature in the reaction zone is maintained within approximate limits of 
750° to 950° F. The catalyst, for example, a mixture of 90 percent. chromium 
oxide and 10 per cent. molybdenum oxide, is used in a finely divided condition, 
and should amount to one-third of the charge of oil in the reactor at any time. 
The raw oil, hydrogen, and residue from the reaction vessel are mixed in a 
mixing chamber, then passed through the coil into the reactor. 

The process may be modified by having two reaction vessels; the first is 
fitted with a stirring device and an electrical heating unit, and the second is 
fitted with trays to support the catalytic material. The light cracked products 
pass through heat exchangers, for preheating the oil and hydrogen, to con- 
densers. The hydrogen after separation from the cracked product is treated 
to remove H,S and hydrocarbons, and returned into process. R. P. 


436. Treatine AspHattic Biruminovs AND Restnovus Propvucts. P. Girard 
and F. Petit. E.P. 315,381. Feb. 3, 1930. Appl. Nov. 2, 1928. 


The pitches from petroleum or tars treated by the usual processes of 
cracking decompose into large quantities of coke, non-condensable gas, and 
unsaturated oils of very poor quality. In the present process the 
residual oil obtained in the usual cracking operation after the light products 
have been removed is subjected to a treatment with an alkaline earth at a 
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temperature above 300° C. but below temperature. At this tem- 
perature the volatile products of reaction are separated from the residue, and 
these products are returned to the cracking process for further treatment. 
For example, a pitch from a cracking process with a melting-point of from 
100°—120° C., and an oxygen content of 3-0 per cent., is treated with 6 per 
cent of quick lime at a temperature of more than 300° C. and at ordinary 
pressure. The liquid obtained had a density of 0-870, and amounted to 40 


gases. The liquid product on distiliation showed :— 
L.B.P. 58° C. 
58° 150° ee 1 
150° ee 200° ee 15 
200° ee 325° ee 58-5% 


Total below 325° = 88-5%. 
The same pitch subjected previously to oxidation and treated with lime 
in the same way gave a yield of 60 per cent. of oil of identical composition. 
R. P. 
437. Treatment or Heavier Hyprocarson. C. A. Jensen. From Jenkins 
Petroleum Process Co. E.P. 324,112. Dec. 18, 1928. 

In a cracking plant in which oil and contact material are kept circulating 
through heating tubes, cracked distillate and residue are continuously removed. 
The exit for residue is kept clear from deposited carbon by occasionally 
pumping cracking stock through it into the plant. Alternative exits are pro- 
vided so that one may be used for the removal of residue whilst the other is 
being washed clear. T. A. 8. 


438. Improvep Contract Materia ror Catatytic Crackinc. Compagnie 
Internationale pour la Fabrication des Essences et Petroles. E.P. 324,541. 
Jan. 30, 1930. Appl., Feb. 11, 1929. 


and the mass is moulded into annular units 7 to 8 mm. external diameter, 24 

to 3 mm. internal diameter, and 10 to 20 mm. in height. The rings are stove 

dried and are then ready for use. These constitute excellent carriers for 

operations. 

439. Art or Crackinc Hyprocarson Ons. E. C. 
Tifft. U.S.P. 1,747,437. Feb. 18, 1930. Appl., Aug. 12, 1927. 


Raw oil in the single pass is forced through a heating zone and heated to a 
conching then inte  woenthing sine ond 

heric pressure in both zones. The vapours are rectified, and the 
zone. The oil from the first tower is passed to a second tower at a lower 
pressure, and the reflux condensate from this is subjected to a second cracking 
operation and returned into the first vapourizing section. The vapours from 
both operations are condensed to form a cracked product. R. P. 


440. Process ror Conversion or Heavy Om. G. F. Benhoff. U.S.P. 
1,748,201. Feb. 25, 1930. Appl., Apr. 1, 1924. 

Crude oil is subjected to distillation in a pipe still and passed to an 

evaporator. Within the evaporator the hot oil falls on the top plate of a 
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An excellent material according to the invention can be prepared by 
slaking 85 parts of activated silicate of alumina with 12 parts of argillaceous 
silicate of alumina in cold water. Therein 3 per cent. of alumina is precipitated 
from aluminum sulphate by caustic soda. The sulphates are washed out 
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series of plates positioned so that the oil spreads over each plate in succession 
as it cascades to the bottom. Reduced crude collects at the bottom and 
passes to an accumulator tank whilst the flashed vapours are conducted to 
a series of dephlegmators where the vapours are separated into gasoline, 
naphtha, kerosine, gas oil and paraffin distillate whilst the condensate from 
the towers is returned to the accumulator tank. From the accumulator, oil 
is passed through a heat exchanger under the desired pressure to a cracking 
coil and the cracked product is delivered into an evaporator at a lower 
pressure, causing vaporization of the lighter fractions. The cracking operation 
is carried out in the liquid or semi-liquid phase in order to carry carbon 
forward into the evaporator, within which is a series of curved plates. The 
downwardly curved inclination of these plates is calculated to augment the 
flow of oil and suspended carbon, and deliver the mixture into the base of 
the evaporator whilst the vapours pass to a series of dephlegmators which 
separate the vapours into fractions. The plant is so arranged that the 
condensates from any or all of the towers used for the distilled fractions may 
be passed to any of the towers for the fractionation of the cracked oil, and are 
subjected to the action of the heated vapours with consequent vapourisation. 
The blending of the condensates of the vapours of distillation with the 
condensates of cracking gives a product which is saturated and meets market 
specifications without further treatment. The residual oil and carbon 
which collects at the base of the evaporator is conducted to a cooler and 
separator whence the clear oil separated from the suspended carbon may be 
drawn off to storage. From this separator clean oil is pumped to the bottom 
of the cracked oil evaporator and injected through jets at a high velocity in 
such a manner that the residue and suspended carbon are set in motion in a 
circular direction which prevents deposition. The mixed residue flows back 
to the separator for separation but at no time is complete settling allowed. 
The bottoms containing most of the carbon in suspension are pumped from 
the bottom of the separator to the furnace burners as fuel. The gases produced 
in the process are also utilised in the furnaces. R. P. 


441. Process or Puriryinc Hyprocarsons. J. C. Black. U.S.P. 

1,749,240. Mar. 4, 1930. Appl., Mar. 10, 1928. 
The apparatus provides a continuous system for the removal of the unstable 
and sulphur compounds from cracked gasoline produced by 


the process comprises, continuously washing the cracked gasoline with 

caustic soda solution and continuously separating the spent soda, continuously 

preheating the soda treated oil with hot gasoline subsequently produced, 

and further, heating the gasoline to a temperature of not less than 250° F., 

agitating the gasoline with caustic soda solution in which sufficient manganese 

dioxide is suspended for a period of time sufficient to render it sweet to the 
doctor test, separating the gasoline and treating it with a cominuted adsorbent 
clay at a temperature of not less than 250° F. and under a pressure sufficient 
to prevent vaporisation of the spirit, for a period of time sufficient to 
polymerise practically all the unstable hydrocarbons. The gasoline thus 

fractions and products of polymerisation. 

442. Vapour Puase Meruop or Or Conversion. C. W. Wagner. 
Gyro Process Co., Detroit, Michigan. U.S.P. 1,749,521. Mar. 4, 1930. 
Appl, Feb. 21, 1928. 

An improvement is claimed in the method of manufacture of vapour phase 
cracked spirit. 
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Hitherto it has been common practice to pass oil vapour through a tubular 
heating element containing a core of catalytic or contact material at a pro- 
gressively increasing gas velocity from the inlet to the outlet of the converter. 

It has been found that this usually leads to a rapid deposition of coke in 
the earlier stages of the converter where the vapours have not yet 
the necessary temperature of over 1,000° F. 

The deposition of coke obstructs the flow of the vapours and interferes 
with the desired heat transfer. 

This difficulty of coke formation can be overcome by increasing the gas 
velocity in the earlier stages of the converter and this is effected by increasing 
the diameter of the catalyst core and making it taper from inlet to outlet 
thus decreasing the area of the annulus between tube and core in the first 

The increased vapour velocity also results in better heat transfer. 

Vapour velocities of between four and seven thousand feet per minute 
in the inlet portion of the converter and from two to four thousand feet 

H. B 


Oilfield Technology. 


443. Supmercisie Evecrric Om Pume. L. G. E. Bignell. Oil and 
Gas J., 1930, 28 (34), 36-37, 106. 


An electrical-driven centrifugal pump consists of motor, protector and 
pump, and is built in two sizes, For 6}-in. casing it has a capacity of 
3000 bbls. per day and requires 60 h.-p. The units for 8}-in. casing the 
capacity is 8500 bbls. and the h.-p. 175. The total length of the complete 
pump is about 40 ft. 

When in position, the fluid enters the lower end of the pump. The gate 
valve at the top of the tubing is closed and the motor started, building up 
pressure until the tubing is filled. 

When excessive gas is produced it is necessary to produce the gas between 
casing and tubing. This can be done if the fluid level outside the pump is 
correctly regulated. 

It is claimed that this pump handles more fluid per unit of power; will 
pump from deeper wells ; will more successfully produce where small amounts 
of oil and large amounts of water are given; is cheaper than gas lift or 
any other method ; reduces surface equipment and eliminates fire hazards, 
ete. ; and has many other advantages. G. 8. 


444. Crupr as A Cause or Live Equipment Corrosion. 
J. H. Dameron. Petr. Eng., 1930, 1 (5), 29, 30, 32. 


Crude oil transporting companies, operating in West Texas, are experiencing 
a great deal of trouble due to the corrosive action of the fuel from sulphur 


cured by using stainless steel in place of brass parts ; pgp on eee 
the fuel lines, cured by allowing the fuel to stand, or else centrifuging it. 
Excessive wear on Diesel engine liners is attributed to the use of this crude ; 
this has been alleviated by using special lubricating oils, by using special 
metals to resist corrosion, and by centrifuging the fuel. Crank case 
contamination led to corrosion of crank shafts and wrist pins. 

Pipe-lines for gathering crude, if run at full pressure do not seem 
corrode ; if the oil moves at slow speeds corrosion takes place very 
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Records are being kept of many engines using this fuel, and of observations 
engineers in the study of corrosion problems. J. M. F. 


445. Crrrican Vetocrry or Venezvetan Weuts. F. P. Donohue. Petr. 
Eng, 1930, 1 (4), 80, 82, 85. 


Work has been done on flowing wells in the Maracaibo Lake Basin, where 
the gas-oil ratios are low, to see whether careful handling of flowing con. 
ditions and gas conservation would allow an ordinary working barrel to 
operate. It was necessary to flow without heading to avoid sand being 
brought into the well. 

The flow of a gas-actuated well is mainly a question of velocity, and if 
the minimum velocity is not maintained the oil drops back. It is apparent 
that the velocity at the bottom of the flow string is the main factor, and 
varies with viscosity and other qualities of the oil. In heavy-oil fields the 
minimum velocity is 1} ft. per sec., and where the oil is less viscous it is 
between 4 and 5 ft. per sec. 

Pulsating wells, where the casinghead pressure was constant but the 
tubing-head pressure fluctuated, were allowed to continue in this way. 

In wells in which, while flowing practically steady, four or five heads per 
day were made, it was found that tubing velocities were too high for the 
oil. Attempts to flow through the annulus between ane and tubing were 
unsuccessful, and so production was taken through the tubing and the 
velocity reduced by bleeding gas off through the casing. 

large volume chamber between tubing and casing. Running « packer on the 
tubing would eliminate this chamber, but an easier thod was d 
Eventually, an adjustable choke was placed in the Xmas tree and, when 
a head occurred, the well was choked until casing pressure ceased to decline. 
When flow was steady, the choke was gradually opened until the well was 
at its former rate. 

The writer concludes that in wells flowing with gas the flow velocity is 
a@ convenient index to flowing potentialities, and that, unless a minimum 


velocity is attained, a well will not flow. G. 8. 
Om Wetts. A. L. Faber. Petr. Eng., 1930, 
1 (4), 62, 64. 


Each pumping oil well is an individual problem as regards counterbalancing, 
but the development of typical power-input curves seems to be a logical 
line of attack. For each field, or for each producing sand, a composite 
curve could be developed. 

Such curves can be secured easily and will indicate proper counterbalance, 
motor heating and limit of motor to carry load, and would provide a basis 
for comparing surface equipment without running it on a well. G. 8. 


447. Curves ror Stupyine OreraTtion or Pumprne Wetts. A. L. Faber. 
Petr. Eng., 1930, 1 (5), 67, 68. 

. A study of the power measurements will give an indication of the cause 


a “perfect "’ well for each sand could be 
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on it the walking beam curve. 
With this method the counterbalance can be checked, and the rate of 


rate of change of stress, under normal conditions. Jd. M. F. 


448. Equipment CorreELaTION FoR Steam Rorary J. R. 
Gignoux and R. A. March. Petr. Eng., 1930, 1 (4), 101. 


The correlation of drilling equipment is important in obtaining a proper 
balance between the items in the rig. 

The heaviest string of casing contemplated for future use will weigh 250 tons 
on a basis of pullout strength only. The size of drill-pipe is related to casing 
diameter and the maximum probable string weighs 108 tons. The casing 
weights are slow-moving loads, while the drill-pipe is a fast load. The extreme 
loads which can be exerted, when pipe or casing is stuck, are likely to 
amount to 502 tons for casing and 295 tons for drill-pipe. 

Under special conditions, Dae pressures of upwards of 900 or 1,000 lbs. 
persq.in. may be required and pumps with 16 or 18-in. steam ends may be 
desirable. 


The load on the derrick when pulling stuck pipe or tools cannot be accurately 
estimated, but the maximum load in the case of 8,500 ft. of 5,% in. drill-pipe 
is the pullout strength of the joints, equal to twice the weight of the pipe. 

The loads on wire lines are constantly increasing, but different sizes can 
be used for different depths by the use of correctly designed sheaves. 

Engine power can be increased by the use of high-pressure boilers, although 
the use of sizes larger than 85 h.p. 200-lb. will result in transport problems. 

Rotary equipment has been gradually developed to meet advancements and 
no complete changes are foreseen. The increase in derrick and wire-line loads 
is important and to maintain drilling speed the hoisting power must be 
increased proportionately. 
larger engines. 


449. Wetpep Pire Lives. W. K. Murphy. Petr. 1930, 1 (4), 28-30. 


Up to 12 in. in diam. welded lines rarely give trouble except at hazardous 
river crossings. Over that diameter, the importance of engineering in con- 
struction increases. A carefully graded ditch is necessary to avoid joints 


swinging. 

Some form of expansion joint is required to take care of winter contraction. 
Assuming a temperature variation of 50° F., the theoretical contraction per 
mile will be 20 in. A 3-ft. loop of slack each 250 ft. provides 24 in. per mile. 

“ Tie-in”’ or “ bell-hole”’ welds are generally weaker than rolled welds, 
and Y connections require careful reinforcing. Angle or mitre welds are also 
liable to give trouble. 

A welded line should have blocks placed opposite to all openings to prevent 
movement when a valve is opened. 

The deeper a line is buried, the less harm will be done by a thaw. 

is at the winter minimum. 


450. Crooxep Caste Tooi-Hores. H. N. Pardee. Petr. Eng., 1930, 1 (5), 
33, 34. 
It is now recognised that cable tools are just as liable to produce crooked 
holes as rotary tools. Much crookedness is due to bad starting ; the rig and 


. ABSTRACTS. 1874 

tions The author used a recording watt meter to obtain accurately, quickly, 
ul to and cheaply the power input curve, and, by suitable means, superimposed 
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derrick may be out of alignment, improperly balanced, or insufficient footing 
under the derrick corners allows settling after drilling has started. The tools 
must hang centrally over the derrick floor, and must be suitably guided whilst 
spudding, or starting the hole. The bit should be kept properly dressed at 
all times, and run at correct speed, with a “ tight” hitch on the tools, to 
produce a clean round hole. The “ loose” driller tends to cut a “ flat” hole, 
and this induces crookedness. 

Once a hole is out of vertical, the tools do not drop freely, they ride the 
side of the hole, and breakages may occur, which incur expensive fishing jobs, 
and may even cause the total loss of the hole. 

These conditions can be controlled to a certain extent by the driller, and 
with modern equipment he can solve the principal troubles in drilling crooked 
holes if given sufficient time to drill properly. J.M.F. 


451. Computine Gas-Wett Votumes. C. P. Parsons. Petr. Eng., 1930, 
1 (5), 122. 


An attempt is being made to eliminate the regular blowing of gas-wells 
to take open-flow readings for the determination of their capacity. By a 
pressure decline method, much gas was saved, the useful life of the wells 
increased, edge water held back, equipment expenses lessened, and very 
dangerous manual labour eliminated. 

Figures obtained by the open flow method and the shut-in method showed a 


negligible difference. J. M. F. 


452. Gas Votumes anp Gas-Om Ratios. K. 8. Ritchie. Petr. Eng., 1930, 
1 (4), 55-56, 58. 


By the use of a simplified system 
The equipment necessary is: (1) a radial planimeter to obtain average 


pressures from the curves ; (2) direct-reading conversion scales for each kind of 
meter chart (an example is given); (3) a card file of coefficients for each 
meter; (4) the gas-volume computation chart to solve the regular orifice 
meter formula; (5) a 20-in. Keuffel and Esser polyphase duplex slide rule ; 
(6) production data sheets to keep gas volumes and other data for each well. 

Using this equipment, the work of computation is done in three main steps. 
First, a pile of meter charts can be planimetered and the average pressure 
value recorded immediately. Second, the computation chart is used to 
obtain the gas-volumes for all of the charts. Third, gas volumes can be 
use of the slide rule. . 8. 


453. Misaticnmentr or Rorary Sprockets. Petr. Eng., 1930, 1 (5), 36. 
By scientific analysis of the cause of chain failures on rotary plants, it has 
been established that in most cases failure is due to misalignment of sprockets. 
When the sprockets are out of line, a side pull and strain on the chain is 
inevitable, but whether failure of the pins or side-bars comes first is problem- 
atical. J. M. F. 


454. Sucxer-Rop Box CLEANER ror Fietp Use. Petr. Eng., 1930, 1 (5), 
47, 48. 
Foreign matter in the joints, boxes and pins of sucker-rods, picked up 
as rods are removed from wells, occasions loss of time and money, by failure 
of rod joints when rods are run into wells again. 
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455. Tae New Baxvu-Baroum Pree-Live. Petr. Times, 1930, 23, 187-188. 


capacity being 820,000 tons crude spirit. The lubricating oil plants are also 
being erected, and two will operate on the tubular system under high vacuum. 
A plant for dewaxing paraffin residues is also to be erected. Six cracking 
structed. . &. 


456. Pretwe Viscous Liquips. J.J. Harman. Petr. Times, 1930, 23, 344, 


joins, etc., are given. 


double disc, gate valves, are enumerated. M. F. 


457. Foren Errictency rx Rermvery Practice. Petr. Times, 1930, 23, 373. 


According to the United States Bureau of Mines, the number of refineries in 
America has decreased from 550 in 1925 to 423 in 1928, and yet the capacity 
of the plants is increased by 15 per cent. 


ABSTRAOTS. 189.4 
’ A sucker-rod box cleaner, developed by the Gypsy Oil Co., saves this 
oting | trouble, and is quick and simple in operation. It swills out the box with 
oom kerosine, or other suitable fluid, whilst the rod hangs in the derrick ; a thread 
8, to 
hole, 
= the year 1928-29, the Russian oil exports totalled 2,539,800 tons, the principal 
end proportions being motorspirit 15-6 per cent., kerosine 28-6 per cent. and fuel oil 
36-1 per cent. 
a As the chief pre-War product was kerosine, a pipe-line for that product 
was constructed between Baku and Batoum. As Azneft have arranged to 
930. manufacture motor spirit and have erected a refinery to treat 2,460,000 tons 
‘ae of crude per annum, a pipe-line to handle 1,640,000 tons of spirit per annum 
has been arranged, the remaining 820,000 tons of products to be dealt with by 
wells the old kerosine line. 
ty a The 10-inch spirit line was commenced in 1927, and from Baku to Min- 
wells guetchaour was taken over the mountains, later following the railway route to 
very Batoum. Its length is 826 kilometres and the 13 pumping stations are fitted 
with three sets of 400 cv. Diesels connected to pumps by reducing gear. 
eda The pipes are of German manufacture, being lap welded. Thirty of the 
F. motors are of the Mann type, of Russian manufacture, the other nine being 
of Crossley horizontal design. Thirty of the pump, were made in Russia and 
930, nine in Germany, all the reducing gear being Krupps. The pipe-line will be 
in use from March next. 
and The new refinery for spirit and kerosine in Batoum has started work, ite 
rage 
d of 
ifice 
ale ; 
rer. 
346, 348. 
ure Problems connected with piping of viscous liquids are similar to those for 
to other pipes carrying liquids, except that protection against chilling, and 
be provisions for cleaning out deposited solids are greatly accentuated. . 
by Specific gravity alone is not a measure of flow characteristics ; pressure 
. drop due to frictional resistance is greatly influenced by temperature, the 
viscosity of oil at temperatures above wax separation point being a log- 
36. § arithmic function of temperature. The effect of high pressure on viscosity is 
has unimportant in commercial practice. 
sie. Reynold’s criterion for stream line and turbulent flow, and a table showing 
1 is 
up 
ure 


‘Sorrentnc Porvrs. A. M. Ball and H. A. Curtis. Ind. Eng. Chem., 
1930, 28, 137-140. 


A method is described for determining the softening point of coal which 
is a modification of that used by Foxwell and by Layng. 


of powdered was rapidly to within 50° C. 
of the softening point and thereafter at the rate of 2°C. per min. The 
temperature-nitrogen curve was plotted and at the softening point 


459. Examrnation or Coat anp Coxe By X-rays. C. N. Kemp, J. Roy 
Soc. Arte, 1929, 78, 114. 


The author reviews the history of radiographic work in connection with 
coal. 
not surprising that the pioneers failed to establish a new analytical method 
as it may be admitted that the problem has not yet been solved, though 
hopeful lines of advance now exist and are under investigation. 

Radiographically it may suffice to divide coal into two 
coal proper and the mineral skeleton as these are the two divisions revealed 
by X-rays. 

The stereoscopic method of X-ray examination whereby two radiographs 
of @ specimen are made and viewed in an instrument which enables an observer 
to examine the coal as if it were a transparent mass is an achievement. In 
the coal the combustible part yields a more or less undifferentiated mass 
within which may be seen the mineral matter present. Apart from scientific 
interest this method has its value in the fact that a radiograph of a section 
may exhibit a region of density due to the coal plus two masses radiographically 


1904 ABSTRACTS. 

Results of a number of tests, carried out by the Bureau of Mines, on stills super 
fired with coal on chain-grate and under feed stokers, with fuel oi] and with whils 
producer gas are given. More gas and oil is being used now as it is easier to and ¢ 
control the air necessary for combustion, and easier to adapt the temperature Th 
to suit the various parts of the process. A charge could be distilled in less relate 
time than is taken in usual practice, and this was accompanied by increased have 
thermal efficiency of furnace and still. For this the fires must be operated Al 
efficiently. Fuel oil firing gave a slightly better efficiency than coal firing, the in a! 
latter fired in an improved furnace. The oil and producer gas firing gave as in 
practically the same average efficiencies. and ¢ 

Poor design was mainly responsible for poor efficiencies, now they are dis- the ls 

tilling in shorter time and with less fuel than was used in ordinary good The « 
é practice of 1919 and 1920. J. M. F. matt 
good 
Coal and Shale. eo 

amu 

‘ 

The method depends on the increased resistance to gas flow through , 
powdered coal when the latter is heated to its softening point. Dr 
Nitrogen was passed at a controlled and constant rate through a column. — 

OX) 
it was _ that softening points various 
American bituminous coals were determined and experiments were also 
carried out under reduced pressures and upon single pieces of coal. 

_ A method is also described for determining the plasticity of coal below its 
softening point. 

- It is shown that coals differ widely in their softening points, in their sensi- 

tivity to oxidation and to preheating, in the degree of fluidity reached above 
their softening points and in the degree of plasticity below their softening 
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fraction, soluble in alcohol, had a molecular weight of 317, formula 
; the fraction which was insoluble in alcohol, molecular 
weight of 426, formula Cyy-55 Hy 


461. Propvucrion or Susstances Sucn as Benzine, Fuet Om, Lusri- 
catine Or, AND THE Lixe From Fuets. A. Pott and H. Broche. 
E.P. 293,808. July 12, 1928. (Conv. Ger. July 12, 1927). 

Coal, lignite, peat, etc., are treated in one or more stages with solvents 

such as tetralin or tar fractions at temperatures up to 400°C. Under the 


ABSTRACTS. 19la 
tills superimposed. In such cases a single negative would lead to misinterpretation 
with whilst a stereoscopic pair would at once space out the two inorganic masses 
ir to and exhibit them in their actual relative positions in space. 
ture The application of the X-ray method of examination to practical work 
lees relates particularly to washing or cleaning of coal and certain considerations 
ased have led to the use of X-rays in conjunction with the float and sink methods. 
ated A further technique has been developed in which a sample of coal is placed 
the in a small “ jig” and subjected to the action of intermittent water-pressure 
pave as in a large-scale washing box. If the sample is examined by X-rays before 
: and after jigging, the former exhibits more or less uniform mixture whereas 
dis. the latter shows two layers if any heavy shaley matter remains in the sample. 
jood The depths of the two layers are proportional of the clean coal and shaly 
r. matter. A mere X-ray inspection of the sample after jigging will provide a 
good guide as to the freedom from shaley matter which should have been 
removed at the washery. In these days it is not only possible but easy to 
clean coal down to or less than 1 per cent. “ fixed ” ash. 

EIR The information afforded enables coal-buying departments to maintain 

om., a much closer check on the quality of deliveries. R. P. 
460. Tyrzs or Wax anp Bocueap Coats as THE Moruer SussTances 

or THE Inactive ConstITuENTs or Perroteum. M. Rakusin. Pet. Zeit., 
1930, 26, 278-279. 

reaction commenced at 120°, proceeded slowly, combustible gases and carbon 
dioxide were separated and the total yield of liquid and solid products formed 
at high temperatures amounted to 80 per cent. by weight of the wax. 
The mixture of the products was treated with alkali, and steam distilled ; 
the hydrocarbons were then dried, treated with concentrated sulphuric acid, 
washed with water, dried and distilled over sodium. Two of the fractions were 
shown to consist of paraffin hydrocarbons. The fraction remaining undecom- 
posed by steam was extracted with ether, distilled over sodium at 15 mm. 
pressure when one solid and two liquid products were obtained. The crystalline 
300 gm. of finely pulverised coal were decomposed with 30 per cent. aluminium 
chloride in a vacuum (10 mm.) and the distillate collected in a receiver cooled 
with solid carbon dioxide and alcohol, and 107 gms. of crystalline condensate 

| driven off by steam. They were shown to contain a compound of the formula 
Hy The product which was undecomposed by steam was extracted 
with ether, the latter removed by vacuum distillation, and the crystalline 
w. 8. C. 
solution. The extract after removal of the solvent is more readily hydro- 
genated than the original coal. T. A. 8. 


1924 ABSTRACTS. 


462. Rermaxc Low Tarn anp Orner F. 
Hofmann and C. Wulff. E.P. 298,484. Feb. 10, 1930. Appl. Oct. 8, 
1928. 

It has been found that low temperature tar, crude benzene and 
obtained by destructive hydrogenation of coal or tar, can be if they 


HS carried out with the gases is absorbed in purifier before they 
into the process. R. P. P.. 


See also Abstract No. 398. 


or methyl alcohol, benzine, or other organic solvents. Arrang 

The hydrogen chloride and the organic solvent in so far as it is soluble 
in water may be removed from the refined product by washing with water, 
and no edditional sulphur is introduced by the refining acid, as is the case | “stra 
with sulphuric acid. The refining consists esentially in the removal of C1 

refined and can be readily exfracted in a very pure form by washing with A. 
. @ solution of alkali. The phenols may be nearly completely removed from A. 
the refined oil or not ; in the latter case the phenols still present are completely Ww 

stable to light. 

The neutral oils between light and middle oils are water white, whereas 
the heavy oils are yellow and fluorescent. 

For example, low temperature tar oil, boiling from 100° to 250°C.under 
8 mm. pressure, are dissolved in an equal volume of benzine and shaken “4. L 
with 2 per cent. of concentrated hydrochloric acid. By further treatment * Sar 

with a 50 per cent. ethyl alcohol saturated with hydrogen chloride, about Rei 

8 per cent. of phenols remain in the refined product. The neutral oils are ' 
nearly colourless and the phenols are limpid and colourless. R. P. A= 

of vario 

463. Mawnvuracrure or Liquip sy HyDROGENATION IN THE PRESENCE naphtha 

or Catatysts. Compagnie Internationale pour la Fabrication des mined t 
Essences et Petroles. E.P. 302,683. Jan. 30,1930. Appl. Dec. 5, 1928. ff of the 1 

The treatment of vapourous substances derived from combustibles of low oe 
value (lignites, shale, and peat) comprises in principle, a catalytic purification igher, 
designed to eliminate as fully as possible the mineral and organic sulphur. ete 
The vapours thus purified are led into apparatus wherein they are converted erect 

; in the presence of catalysts and hydrogen or water gas. 

Work carried out recently has demonstrated that in working at a suitable 465. D 
temperature gaseous substances not having been perfectly desulphurised Wr 
can be admitted into the hydrogenation apparatus in the presence of catalytic E. : 
agents if the process is carried out continuously with a regeneration of the 

catalyst. If pure nickel is used it will form nickel sulphide, but regeneration Exper 
. has been partially obtained by constantly introducing reducing gases such as of sever 
hydrogen, water gas or residual gas from a preceding operation. The soda an 
additional gases play the double role of enriching gases, and gases serving from al 
to maintai althougl 
extent 
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Chemistry of Petroleum. 


464. Loss or Mercarran Napurua sy Use or InorcGanic 
Sauts anp Caustic Sopa. P. Borgstrom, V. Dietz and E. Emmett 
Reid. Ind. Eng. Chem., 1930, 22, 245-247. 

A description is given of experiments carried out to examine the effect 

of various inorganic salts in removing certain low-boiling mercaptans from 

naphtha solution. The results indicate that the sulphur removal is deter- 
mined by the reagent employed and the molecular weight and configuration 

of the mercaptan. If the removal is dependent upon the formation of a 


primary is removed to the greater extent. If the removal is due to the 
formation of a precipitate, the results vary more although the general conclu- 
sions are the same. 8. F. B. 


465. or Naruruas ConrarINING BY 
Wrre anp Wrrnovut Reacents. P. Borgstrom, R. Roseman and 
E. Bennett Det. Ind. Eng. Chem., 1930, 22, 248-249. 
ts are described dealing with the effect on the mercaptan content 
of several naphthas of steam distillation alone and in the presence of caustic 
soda and copper salts. The results show that steam distillation alone and 
from alkaline solution do not appreciably affect the mercaptan content, 
although all mercaptans do not behave alike. Using copper sulphate or 
acetate solution, the mercaptan content of the distillate is lowered, the 
extent being determined by the amount of the copper salt. Caustic soda 
added to the copper salt solutions had little, a 
removal, 8. F. B. 


466. P. Borgstrom. Ind. Eng. 


Physical data, bromine numbers and sulphur contents are given for seven 
naphthas used in the experiments described. 

The solutions of mercaptans in naphtha were treated with the reagents 
which in earlier work showed promise of sweetening, as well as with caustic 
soda and sodium plumbite solutions. The only salt definitely giving a sweet 


| | | | | | | | | 
’ | | 1s | | | | 
higher, and of the corresponding primary and secondary mercaptans, the 


sulphate appeared promising. Sodium plumbite precipitated the primary 
mercaptans as mercaptides immediately, but the secondary mercaptans 
gave a soluble product in which the lead mercaptan ratio was 1:1. This 
product precipitated itself on standing, the time taken for separation depending 
upon the mercaptan. The results of the experiments using caustic soda 
solutions can be summarised as follows: (1) the longer the carbon chain, 
the less effective caustic soda becomes ; he 
difficult to remove than the corresponding normal isomers; (3) when the 
carbon chain reaches seven carbons, the ease of removal does not vary very 
much ; (4) there is an optimum mercaptan removal for caustic soda solution 


467. Vapour Pressure anp Heat or OF TOLUENE. D. S. 
Davies. Ind. Eng. Chem., 1930, 22, 380. 


Equations are presented correlating recent toluene vapour-pressure data. 
The Cox method of plotting 


is shown to be superior to the usual log p. vs. 1—T plot. 
Van de Waals gives the approximate equation for vapour pressure as 


tively, stating that the value of the constant c is about 3. By substituting 
the toluene data of Barker and of Krase and Goodman in this equation 
ec is found to vary considerably. Altering Van de Waals equation to read : 


e becomes a true constant and the revised equation for toluene reads 
log - 0-28 ) = 3106 0-08158) 


Latent heats calculated from critical data by various empirical formule 
are compared with values reported in literature. W. L. 
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product was mercuric acetate, although both cupric chloride and copper 468. 
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468. Formation oF By CRACKING OF HypDROCARBONS. 
a R. Simard and A. White. Ind. Eng. Chem., 1930, 22, 
1 

Experiments are described which show that butadiene is formed when 
propane, propylene, butane or cyclohexane is cracked at high temperatures, 
thus substantiating the claims made in recent patents. When cracking 
propane, the highest yield obtained corresponded with one molecule of 
butadiene to every hundred molecules of propane, and the indications are 
that this is close to the maximum conversion possible by simple cracking. 
With propylene and butane, the highest yield corresponded with slightly 
more than three molecules of the diolefine per hundred molecules of hydro- 
carbon, but as the experiments were far from complete, it is possible that a 
larger conversion could be obtained under other conditions. One experiment 
on the cracking of cyclohexane at 654° C. gave a conversion of 20-6 molecules 
of butadiene per hundred molecules of cyclohexane reacting. In all experi- 
ments with propane, propylene, butane and ethylene, high boiling products 
the scheme 


for simple hydrocarbons is probably: (1) cracking of paraffin to olefine ; 
(2) formation of diolefine from two olefine molecules ; (3) formation of 


densation 
substances of higher molecular weight—e.g., naphthalene. 8. F. B. 


469. Tse Prererentiat Catatytic OxipaTion or CaRBON MONOXIDE IN 
THe Presence or Hyprocen. II. Tae Activiry or 2-Component 
Horcatrres. W.E. Kuentzel. J. Amer. Chem. Soc., 1930, 52, 445. 


This paper presents the results of an extended investigation of various 
factors influencing the activities of an essentially 2-component commercial 
hopealite and of a 2-component laboratory scale preparation for the catalytic 
oxidation of carbon monoxide. The commercial hopcalite acting as a prefer- 
ential catalyst, oxidises from 97 to 99 per cent. of the influent carbon monoxide 
in the temperature range of 160°—195°C. This conversion is carried out 
on water gas of the composition: 1-3 per cent. carbon monoxide, 1-5 per 
cent. oxygen, 28-0 per cent. carbon dioxide, 49-0 per cent. hydrogen, and 
20-2 per cent. nitrogen, in the presence of three volumes of steam per volume 
of gas at 1000 dry gas space velocity. The catalyst always suffered a loss of 


obtained with a copper catalyst chamber. The steam has the two-fold function 
of dissipator of the heat of reaction and inhibitor of reduction of the catalyst 
by hydrogen. The use of catalyst chambers constructed of good heat- 
ing material would be of no further benefit in the presence of an 
excess of steam. By comparing a commercial hopcalite, and a laboratory 
470. Catatytic HyprocenatTion or UnsaruraTep Compounps. Part V. 
Hyprogenation or Cyciic Erayitensc DERIVATIVES AND OF THEIR 
Mrxrures. 8. V. Lebedev and M. Platonov. J.C.S., 1930, 321. 


cyclohexene, methyleyclohexene, indene, terpineol, menthene, etc., and of 
their mixtures with one another and with open chain ethylenic derivatives, 
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gen and carbon monoxide. The importance of rapid and efficient dissipation 
of the heat of reaction has been shown by experiments with slightly moist 
gases. Very inefficient oxidations were obtained with hopcalite in poorly 
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has been studied. A general survey of these experiments shows that the degree 
of substitution at a double bond is the chief factor determining the order and 
character of the hydrogenation of mixtures of ethylenic derivatives (either 
eyclic or open-chain). Cyclic disubstituted ethylenic derivatives are hydro. 
genated more readily than trisubstituted derivatives and these, in turn, more 
readily than tetrasubstituted derivatives, thus conforming with the prefer. 
ential hydrogenation rules laid down in Part. I. (J.C.S, 1925, 127, 417). 
Mixtures of similarly substituted cyclic ethylenic derivatives are hydro- 
genated at a common rate, while those of different degrees of substitution are 

hydrogenated consecutively in the order stated for the simple compounds. 
In mixtures of a cyclic disubstituted and open-chain disubstituted compounds, 
the components are hydrogenated concurrently ; with cyclic and open-chain, 
both trisubstituted, consecutively, the latter reacting preferentially, while 
with a mixture of a cyclic and an open-chain, both tetrasubstituted, the 
latter is hydrogenated considerably more rapidly than the former. Mixtures 
of cyclic with open-chain ethylenic derivatives of different degrees of substitu- 
tion are usually hydrogenated consecutively, the component with the lower 


eurves of mixtures of cyclic ethylenic derivatives of known constitution with 
those of unknown constitution, is employed to determine the type of substitu- 
tion at the double linking in the latter, but it is essential that the standards 
be cyclic. W.D.S. 


471. Acrp Rerintne or Naputruene Base Ors. M. K. Thornton, C. C. 
Neighbors and J. R. Keith. Oil and Gas J., 1930, 28 (42), 184. 


Although the action of sulphuric acid on many pure substances present in 
crude petroleum is known, the reactions taking place as a whole have not 
been ascertained exactly. 

Aromatic hydrocarbons are sulphonated by strong sulphuric acid, when the 
oil is treated at high temperatures and also the aromatics themselves seem to 
be selectively absorbed by the acid and can be obtained from the sludge. 
In the presence of unsaturated compounds, aromatics also enter into a 
number of condensation reactions. 

The presence of unsaturated compounds in lubricating oils causes poly- 
merisation and condensation which seriously affect its properties and these 
compounds must therefore be removed. The products formed by the action 
of sulphuric acid are either acid and neutral esters of sulphuric acid, or 
polymers resulting from the uniting of two or more molecules to form heavy 
oils or tars, and from oxidation to alcohols, and acids and to larger molecules, 
as evidenced by the evolution of SQ,, 

The esters formed are decomposed by boiling with water into acid and 
alcohols, but are difficult to remove by soda washing in the cold. 

The action on asphaltic substances is considered by some to be chemical, 
and evidence in support of this is given by increase in sulphur content of the 
treated oil, and the tar, and the decrease of free acid during the treatment. 
Another theory put forward is that the acid acts physico-chemically, the 
colloidally dissolved particles flocculating and being absorbed by the oil. 

A.R. 8. 

472. Tae Heat Capacrry or Saturatep Liguip Nirrocen anp METHANE 

FROM THE Borne Pornt To THE CrrricaL TemreraTuRE. R. Wiebe 
and M. J. Brevoort. J. Amer. Chem. Soc., 1930, 52, 622. 


In this paper are recorded further thermodynamical data on pure liquid 
‘nitrogen and methane. The specific heats of saturated liquid nitrogen and 
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methane have been determined from the boiling point to the critical tempera 
ture. The entropy and heat content of the saturated state have also beer 
calculated. H. E. T. 


473. Tue Hear Capacrry or Saturatep Liquip ETHANE FROM 
Borne Port To THe TEMPERATURE AND Heat or Fusion 
or THE Sotip. R. Wiebe, K. H. Hubbard and M. J. Brevoort, J. Amer. 
Chem. Soc., 1930, 52, 611. 

Low-pressure and high-pressure calorimeters for the determinations of 
the heat capacities of liquids below room temperature under their saturation 
pressures are described. Measurements of the heat capacity of saturated 
liquid ethane and of the heat of fusion have been made. In addition, the 
entropy and heat content of the saturated liquid and vapour have been 
determined. H. E. T. 


See also Abstracts Nos. 485, 518, 520, 558 and 559. 


Crude Oil. 


474. Crupe Om Strorace Losses. Anglo-Persian Oil Co. Od 
and Gas J. 1930, 28 (42), 118. 


Heavy storage losses are to be expected in Southern Persia due to the 
high temperatures prevailing. To overcome this, the crude as delivered 
from the pipe line is denuded to the extent of 2} per cent. by delivering it 
through steam heaters, where it is heated to 120° F. in summer and 140° F. 
in winter. From here, it passes into the tops of towers 60 ft. in length, held 
under a vacuum of l5in. of mercury, where the crude passes over steel 
turnings and is stripped of its gas. The crude then passes to storage. 

The vacuum pumps deliver at 10 lb. positive pressure and the gas evolved 
is cooled, giving first stage gasoline. The residual gas is then compressed to 
50 lb. per sq. in., giving a high stage gasoline. The stripped gas, which still 
contains about I gallon gasoline per 1000 cub. ft. is passed through an oil 
absorption plant, where it is further stripped. 

This stripping effects condensation of subsequent distillates favourably 
as the pressure of uncondensible gases reduces the heat transfer in condensers. 
Also the major portion of the H,S content is removed by stripping, thus 
avoiding subsequent corrosion of equipment and reducing refining costs. __ 

A. R. 8. 


475. Cur Om oy THe West Texas Fretps. H. Vance. Petr. Eng., 1930, 
1 (5), 88 

In the Hendrick’s field, West Texas, the mixture of a large amount of 
gas with oil and water formed an emulsion which was difficult to treat. 
Practically all known methods of treating were tried and all were 
partially unsuccessful. An old length of 15} in. casing was swedged at one 
end and a 4 in. coupling welded into it. A 6 in. nipple was welded in a vertical 
position near the swedged end and a 2 in. coupling welded on the opposite 
side of the 6in. nipple. The whole casing was stuffed with “ excelsior”’ 
wooden baffle plates with spacers being ap be every two feet. The second 
end of the casing was then swedged and a 4in. coupling welded into it and 
a 2in. outlet into the bottom. Oil was pumped direct from the wells through 
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476. New Unrr Crupe in Frevp. W. T. Ziegenhain. Oil and 
Gas J., 1930, 28 (45), 46, 148. 

The oil treated is partly “casinghead"’ or drip gasoline, but so much 
crude is contained in the material, as evidenced by its amber colour, that 
it may be referred to as a high A.P.I. gravity crude. A few wells in the field 
produce crude with a gravity of 46 to 52 A.P.I. and this is also fed to the 
plant, which is capable of processing 10,000 bbls. of drip gasoline or 5000 bbls. 
of the high gravity crude daily. The production of motor spirit varies with 
the type of oil being processed, but the quality of product approximates 
66 gravity with an I.B.P. of 90 to 100° F. and an end point not exceeding 
380°F. . It is free from propane, 30 colour, colour stable and sweet to doctor 
as the result of subsequent treatment. The equipment consists of two units 
of a Tulsa type combination steam heated fractionating column, necessary 
exchangers and a treating plant. 

The crude is pumped from storage tanks through two series of exchangers 
where it is heated to 150° F. and 350° F. respectively. From here it enters 
the two fractionating columns arranged in parallel, the feed being above 
the fourth bubble cap tray. The bottom section of each column is maintained 
at 350° F. by steam coils. Outgoing stabilized crude passes through the 
exchangers and it is finally cooled by passing through six sections of Griscom- 
Russell exchangers set in & Fluor water cooling tower. 

Vapours from the two towers are run into a common main, condensed and 
stored in a 10,000 gallon surge tank equipped with a float control which 
regulates the amount of gasoline going to the treating plant. The customary 
procedure of hypochlorite treating is followed out. The treating tank is 
through the hypochlorite solution. 


477. Treatise Oms wire Frvety Divipep Marermt. N. E. 
Loomis, Assr. to Standard Oil Development Co. U.8.P. 1,753,171. 
April 1, 1930. Appl. June 12, 1928. 

The method of treating crude oil comprises introducing a mixture of crude 
oil and clay into the middle portion of a group of rectifying zones. Liquid 
bottoms containing suspended decolorising clay are withdrawn from the 
rectifying zones and filtered to separate the clay therefrom. The filtered 
bottoms are conducted into a body of oil maintained at a temperature 
sufficient to evolve hydrocarbon vapours. The evolved vapours are con- 
ducted into the group of rectifying zones at or near the lower portion thereof. 
The crude oil may be given a preliminary treatment with sulphuric acid, 
while the clay may contain substantial quantities of water. W. HH. T. 


See also Abstracts Nos. 522, 539 and 569. 


Natural Gas. 


‘478. Maxtuom Recovery rrom Assorprion. I. N. Bealle. 
Refiner, 1930, 9 (3), 70, 78. 
The degree of absorption is determined by the type of absorber used, the 
oil-gas ratio, the absorptive capacity of the oil used, the time, temperature 
pressure and nature of the gas undergoing treatment. With so many 
Variables, it x desirable to control automatically ax many as possible The 
oil to gas ratio must be molecular. Absorption oil should be of heavy 
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Vapours may be used for stripping in place of steam if care be used in their 
selection. Where they are used, compression before condensation is neces- 
sary. Vapour stripping insures more uniform partial pressure conditions 
and the effect of water vapour in the compressors. The low volumetric 
saturation of the absorption oil makes fractionation more difficult. A 
reboiler should be provided at the bottom of the fractionating tower, 
the discharge oil should be 10 to 15° higher than the oil entering the tower. 
serrated external surface. 


479. Tae Recovery or BENZzOLE AND GASOLINE BY ABSORPTION. Rev. 
Petrolifére, 1930, 362, 341. 

The use of tetralin as a solvent for the recovery of benzole and gasoline 
is outlined in this article. Tetralin is a well defined liquid obtained during 
the hydrogenation of naphthalene, and its qualities render it 

adaptable for recovery by absorption. It is not miscible with water, does 
not absorb water vapour, does not polymerise, and in particular has little 
or no tendency to produce resin during use as a solvent. Tetralin only 
absorbs traces of carbon dioxide and unsaturated hydrocarbons. In a 
Brégeat installation, tetralin recovered 90 per cent. of benzole from the gas 


aE, 


Colour. . Water white 
Density @ 16°C. . oe ee 0-873 
Volume distilling to 100° C. oe 80% 
Doctor Test .. os Negative 
The recovery of gasoline from « ges is on in the same 


employed in gasoline recovery must have the following properties i 

(a) Easily dissolve the gasoline. 

(6) Have a boiling point above that of the gasoline absorbed. 
and readily dissolves gasoline. H. E. T. 
480. DistrrscTion anp Excaance or Heat A Narurat GASOLINE 

Apsorrrion Pranr. H. J. Jones. Petr. Hng., 1930, 1 (5), 73. 

The first direct action of heat in the absorption oil system is carried on 
The fat oil is initially heated in the 

oil interchanger. An economical balance in design must be struck 
te allow of high tend por of wither? 
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nd gravity, low average volatility and short boiling range. An absorption 

test against a standard gas sample is important for comparison purposes. 
h The vapour pressure of lean oil should be preferably less than 4 mm. at 
- absorption temperature. Absorption oil should be either periodically or 
a continuously reconditioned by steam distillation for sludge removal and by 
«8 caustic soda treatment. 
‘Is It is often found that an incompletely denuded lean oil gives better plant 
ith yield than @ completely stripped oil, but best plant practice is to separate 
om completely absorbed from absorbent in the fractionating step. 3 
™ Heat exchangers should be insulated and the velocity of the oil sufficiently 
= high to cause turbulent flow. They should be easy to clean and operated - 
‘its in parallel with by-passes. Fractionation is simplified by the use of steam, 
ry recirculation vapours, reboilers, reflux and constant temperature still heads. 
ers 
ers 
ve 
red 
the 
nd 
ich 
ary 
is 
Ses 
E. 
71. 
ude 
uid 
the 
red 
ure 
eof. 
cid, 
alle. 
avy 


ABSTRACTS. 


too excessive a consumption of energy in pumping the oil. From the inter- 
changer, the fat oil passes to the live steam preheater. Here, again, turbulent 


few degrees of the water temperature. 

Vapours enter the dephegmator at about 245° and leave at about 185° F. 
Condensation here must be accomplished with a minimum pressure drop. 
The remainder of the heat involved in the vapour stream is dissipated in 
the gasoline condensers. 

High pressure drops can only be tolerated where high pressures have no 
direct bearing on the process other than the amount of energy consumed. 

The value of the co-efficient of heat exchange varies considerably and 


desired final temperature of . L 
481. Awatysis or Sarmaser Narvurat Gas. Z. Kertésy. Petr. Zeit., 
1930, 26, 393-96. 


Recent research in Turda shows that this gas is quite dry and is the purest 
bon 


is measured end the carbon dioxide formed absorbed by caustic potash. 
The mean result gives CH, 99.18 per cent., H, 0-43 per cent. and N, 0-39 per 
cent. by volume. Thegas isused asa heating medium for lime kilns. W. 8. C. 


482. Mopern Gas Measurntne Srations. D. A. Sillers. Petr. Enyg., 
1930, 1 (5), 85 


The installation usually used for measuring gas at the wells consists of an 
orifice flange on the well line at a point where the line slopes downward 
away from the well. Most sales in the field are measured through large 

positive meters with pressure, time and volume recording gauges 
To protect meter diaphragr.s from excessive overload, orifice disce’ whict which 
will not pass more than the capacity of the meter are installed in the outlet. 
7 stations, measurements and regulation of the gas are 
combined 

By using three regulators to cut main line pressure to intermediate pressure, 
freezing and the necessity of operating heaters have been eliminated. 

Ww. L. 


483. Process ror THE Propvuction or HicHer Hyprocarsons. F. 
Fischer and H. Pichler. E.P. 316, 126. March 14, 1930. Appl., 
Dec. 14, 1928. 

by heating methane. By heating the methane 


gas 

to a temperature of at least 1000° C. 

conversion into unsaturated and aromatic hydrocarbons occurs, there being 

little or no decomposition into carbon and hydrogen. The use of catalysts 

and the introduction of oxygen or oxygen containing substances is avoided. 
H. E. T. 


See also Abstracts Nos, 474 and 476, 
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Motor Spirit. 


484. THe PHenomena or Hyprocarsons. Rev. Péirolifére. 
1930, 362, 157. 


The development of the internal combustion engine has necessitated a 
parallel development of its fuel. 

Cracked spirit and benzole have been utilized, but their use has brought 
new difficulties to the refiner due to their liability to form resinous compounds, 
which may cause serious trouble in the running of the engine. 

Benzole when freshly purified has little colour or gum, but during storage, 
both increase with time and the same phenomena, to a greater degree, are 
noticeable with certain types of cracked spirit. The formation of resins is 
directly due to oxidation of unsaturated compounds. Light appears to 
activate the gum forming substances which are probably olefins containing 
more than one ethylenic bond and it is the removal of these compounds 
which constitutes the problem of the refiner. Washing with 98 per cent. 
H,SO, removes them, but the method is too severe, as the simple olefins 
and aromatic compounds, which are valuable components, are also removed 
to a great extent. 


Stabilization by means of chemical inhibitors, mostly compounds of 
aromatic or cyclic series, has been attempted and selective methods of refining 
which claim to reduce the loss by refining have been suggested. However, 
when the spirit has been treated, it is necessary to determine its degree of 
purity as far as gum is concerned and this is a twofold problem ; there is the 
actual gum and the potential gum. For actual gum there is no standard 
test and retiners use different methods; copper or glass dishes of different 
sizes with different details of method are used. It is necessary also to be 
able to forecast the manner in which a spirit will behave on storage, and to 
accomplish this, Brunschwig and Jacque combine the simultaneous action of 
heat and oxygen. They consider that the effect of heat in the inlet ports 
of the engine, on a mixture of air and spirit is naturally to provoke the 
formation of gum, although it is commonly stated that it is only preformed 
gum which affects the motor, resinification being negligible during the use 
of the spirit. 

Their method of artificial ageing of the spirit consists in heating 100 c.c. 
of the sample in a flask immersed in a boiling water bath. A preliminary 
heating for one hour starts the polymerization of the volatile impurities. 
Then while maintaining the heat, a current of pure air is bubbled at the 
rate of 2 litres per hour through the sample. After two hours air treatment, 


evaporated and the residual gum weighed. The method appears to give 
satisfactory results and figures show that the gum formed by artificial ageing 
is approached, quickly at first, but more slowly later, in ordinary storage 
towards the maximum as determined by the test. 

The author suggests that a study of synthetic gasoline prepared from pure 
chemical compounds instead of commercial spirit, is advisable in order to 
determine the exact role of mono-olefins, di-olefins, and other compounds, in 
the reactions which ultimately produce gum, as it seems that great ignorance 
remains in spite of the amount of research work which > a 
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485. Purirication or Normat Pararrin Hyprocarsons By CHLORO- 
sutPHontic Acrp. A.F. Shepard and A.L. Henne. Ind. Eng. Chem., 
1930, 22, 356. 

Fractional distillation of petrolewn will separate a normal paraffin hydro- 

carbon from most of its isomers, but the density of the sample will be much 


The presence of napthenic 
hydrocarbons has been proved and the existence of azeotropic mixtures 


suggested. 

Several chemical methods of purification have been studied, but treatment 
with chlorosulphonic acid is the only one that has given satisfactory results. 
Special gasoline was roughly fractionated into its main constituents. The 
decane fraction was rectified three times at 30 mm. with an improved 18 in. 
Midgely column at a draw-off rate of 2 to 3 c.c. per minute, 1700 c.c. of 
this sample (d*¢ = 0-739) was treated with 300 grms. of acid 
in a flask equipped with stirrer and vent tube. Every three or four days, the 
used acid was replaced by a fresh batch and in all about 3000 grms. were 


which compares favourably with the densities on synthetic 
by Simon and Krafft. w.L. 
486. Conrtnvous Treatine aND Dispersion Conrracrors MopEeRn 


Rerimsinc. C. W. Steeticed. Nat. Pet. News, 1930, 22 (11), 32 F. 


described in this article is the “ Stratco” contractor, which is 
being refined and the reagent employed. The contractor is a 


487. APPARATUS FOR THE FizTRaTION oF Motor Spirit AND THE SEPARATION 
or Water Toerernom. M. Pisani. E.P. 326,434. March 13, 1930. 

The apparatus consists of a cylindrical vessel with a conical bottom con- 

taining a vertically disposed impermeable bell at the bottom of which there is 
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489. 
Re 
washed, distilled samples, and was found to decrease rapidly at first, but to This 
maintain a constant minimum after about four weeks treatment. The batch cularly 
was washed, dried and rectified three times under reduced pressure through may be 
a 2 in. Midgely column and during the last distillation was cut into several iately a 
fractions. Four successive cuts, totalling 640 c.c., had a density d*5 = 0-7264 filtratio 
and the 
at a lov 
while i 
particu 
See ali 
A review of existing agitating and settling methods employed for chemical 
treatment is given and the advantages of a method which ensures the very 
rapid and intimate mixing of the raw material and the reagent followed by 
complete separation after a brief period of contact are pointed out. Secondary 
reactions and polymerisation can thus be minimised. The main new feature 
490. 
In 
machine equip with a screw propeller, surroun y @ circulation tube, The 
for impressing a high velocity flow to the liquid within the machine. Dispersion leaves 
and intimacy of contact are accomplished by frequent changes in the velocity hydroc 
of the stream and in the direction of flow. These machines can be used for factors 
Ing 
only a small volumetric capacity for large charging rates and the power hydroc 
consumption is small. Illustrations and a cross sectional diagram of a bodies 
machine are given. A complete process embodying the use of “ Stratco”’ comple 
contractors is outlined and a flow diagram is given of a treating plant for The 
cracked gasoline employing dispersion contractors of the above type and dehyd: 
interstage centrifugal separators in which the flow of the treating agents and under 
distillates is countercurrent. R. W. L. C. using | 
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reagen 
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a passage, which allows spirit to pass up the filters, which are concentric 
cylinders. In communication with the bottom of this first vessel is a second, 
placed immediately beneath, into which the impurities and water pass and 
be 

The bell in the upper cylinder is capable of movement vertically in order 
to regulate the flow of spirit to the filters. . A. R. 8. 


488. Process anp Apparatus ror TREATING AND Pvuniryinc Hypro- 
carson Ons. L. C. Huff. U.S.P. 1,751,862. March 25, 1930. Appl. 
November 15, 1923. 

Pressure distillate is mixed with plumbite in a mixing chamber and then 
subjected to acid and soda washing. The distillate is finally countercurrent 
water washed. The whole operation is carried out at pressures higher than 
atmospheric. A. R. 8. 


489. Gasotrve Fivrertnc System. B. V. Stoll. Assr. to Stoll Oil 
Refining Co. U.S.P. 1,752,709. April 1, 1930. Appl. March 14, 1929. 
This invention relates to an apparatus for filtering gasoline, more parti- 
cularly to a system by means of which gasoline passing from a condenser 
may be purified before delivery to storage. The gasoline is passed immed- 
iately after condensation to the filter at a slight pressure in order to facilitate 
filtration, and then to a mixing device where treatment with a reagent is 
effected. A pressure release valve is placed in the pipe between the filter 
and the mixer and a release valve in the outlet pipe of the mixer 
at a lower pressute than the first valve. The filter contains adsorbent clay, 
while in the mixer, the distillate is treated with alkali. The process is 


particularly suitable for cracked distillates. W. H. T. 
See also Abstracts Nos. 464, 465, 466, 491, 497, 501, 521, 523, 556, 
569 and 571. 

Kerosine. 


490. Tae EpeLeanu Process ror Reroine Perroteum. R. L. Brandt. 
Ind. Eng. Chem., 1930, 22, 218. 


The sulphuric acid wash as a method of refining petroleum distillates 
leaves much to be desired from the point of view of solubility of aromatic 
hydrocarbons, oxidation and polymerization. To a large extent these 
factors may be overcome by the use of sulphur dioxide. 

In general, the higher boiling paraffins, naphthenes and naphthenic acids 
(over 175°C.) are insoluble at -10°C., while aromatics and unsaturated 
hydrocarbons containing two or more double bonds are soluble. Sulphur 
bodies and asphalt are also soluble, the solubility decreasing with increasing 
complexity of the molecule. 

The process for treatment of light oil is shown, wherein the oil is first 
dehydrated by passing down a tower filled with rock salt and then placed 
under vacuum to remove air. The oil passes through heat exchangers 
using refined oil as a cooling medium, and then into the bottom of a tower 
packed with Raschig rings, where its upgoing stream encounters a counter 
current of liquid ;; Solution of unsaturated bodies, etc., takes place, 
but owing to the marked difference in gravity between charging stock and 
reagent, separation occurs quickly and streams of refined oil and extract 
flow continuously from the mixer. 
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The refined oil containing about 15 per cent. SO, is heated by exchangers, 
and finally by steam, to about 150° F., and passes into a chamber where the 
SO, is volatilized and carried away. The vapour pressure of the gas forces 
the liquid into the first stage of a vacuum evaporator, where the oil is finally 
held under a vacuum of 0°5 inches Hg to remove all gas. The oil then passes 


to storage. 

The recovery of SO, from the extract is similar to that described, the final 
cooling being done in a tank where the vapour pressure is held at 12 Ib./sq. in. 
absolute. Thus, a partial evaporation of the incoming SO, . the 
remainder, giving thermal equilibrium at a temperature of about 5° F. 

Mixers for heavy lubricating stocks are provided with small tanks fitted 
with paddle agitation with settling tanks in between, the reagent and oil 
passing in counter current as before. A. R. 8. 
491. Treatment or Perroteum Propvucts. F. B. Muhlenberg. U.S.P. 

1,750,420. March 11, 1930. Appl., Dec. 15, 1925. 

This invention relates to treatment of petroleum products, and more 
particularly to a method of removing odour and colour from gasoline, kerosine 
and similar products. The petroleum product to be treated which contains 
undesirable sulphur compounds is sprayed with an ammoniacal solution of 
copper hydroxide under atmospheric conditions, the oil being recovered 
from above the spent solution. H, E. T. 
492. Process or Maxine Ittummvatine Om. F. W. Hall, Assr. to The 

Texas Co. U.S.P. 1,752,299. April 1, 1930. Appl., Jan. 9, 1926. 

This invention relates to improvements in illuminating oils and has particular 
reference to oils for use in railway signal lamps. Claims are made for an oil 
of this type, which comprises a mixture of a petroleum kerosine fraction and 
a lesser proportion of a highly purified viscous hydrocarbon oil having a 
Saybolt viscosity exceeding 100 secs. at 210° F. The viscous, water white 
oil may represent between 5 and 40 per cent. of the mixture. W. H. T. 


See also Abstracts Nos. 497, 501, 523, 528 and 529. 


Lubricating Oi! and Wax. 
494. Lusricatine Compounps. 8S. J. Caplan. Petr. Engr., 


1930, 1 (6), 72. 
following forms: (1) High viscosity motor oils (non-stringy); (2) Castor 


Machine oils or Mineral Castor oils (stringy); (3) Transmission greases ; 
(4) Soft cup greases ; (5) Pressure gun greases. 

Generally oils of low viscosity tend to give rubbery compounds with 
aluminium soaps whereas mineral oils of high viscosity give viscous, flowing 
compounds. Recipes are given for the preparation of Castor machine oils, 

L. C. 
495. Greater Erricrency rounp tn TANK Wax SWEATERS THAN IN Pans. 
A. L. Foster. Nat. Petr. News, 1930, 22 (14), 67. 


Crystallisation of wax from wax distillates depends on a number of varying 
factors, including distillation, cutting points, rate of chilling and the 
presence of colloidal substances in the oil which interfere with crystal 
formation, and can be removed by subjecting the crude to edge filtration. 
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Control of sweating temperature and regulation of temperature throughout 
the sweater, with proper provision for freeing the cake from liquid formed 
during sweating are of prime importance. 

The tank sweater is said to excel from the points of compactness, ease of 
insulation, with consequent heat efficiency, and ease of heat transmission 
to the wax. The tank sweaters described are’ vertical cylinders, which are 
supported on a concrete roof under which are the wax tanks to receive the 
various fractions. The sides are insulated with two layers of 4 in. tile with a 
lin. air space between. The bottom plates are fitted with five water 
connections and 2 ft. from the bottom, a header plate is fitted, 13 ft. above 
which another header plate is fitted, the two being connected by 2 in. pipes 
at 4}in. centres. The wax in the tank is supported by perforated sheets 
spaced at 5 in. intervals, the sheets being almost a tight fit in the tank. 

When charging the sweater, water is pumped into the tank until the level 
is just above the first plate, and melted wax is pumped on top. Cold water 
circulation then cools the wax to the solid state when the supporting water 
layer is withdrawn. Steam is injected into the circulating water at the desired 
rate depending on the grade of wax to be sweated. At various stages the 
melted portions are withdrawn and finally the hard scale wax is melted by 
live steam and passed to storage. The process is repeated for closer 
fractionation. 

It has been determined that thermostatic control is possible in tank 
sweaters, A. R. 8. 


497. Treatinc Perroteum .Distrttates: (Removal of acid sludge by 
centrifuge). Smith Eng., Co. Oil and Gas J., 1930, 28 (42), 194. 


A continuous process is described for the treatment of petroleum distillates 
varying from cracked gasoline to bright stock. The process comprises the 
following steps : (1) The continuous acid treatment of the petroleum product ; 
(2) the removal of the acid sludge by centrifuge ; (3) the neutralising and 
decolourising of the acid treated centrifuged product by contact filtration. 
Predetermined proportions of the raw material to be treated and the acid 
are discharged into a contactor or mechanical agitating device by means 
of @ proportioning pump. The type of pump which has been found to be 
most satisfactory for this purpose is a dual piston pump with a variable 
stroke. Intimate mixing out of contact with air occurs immediately in the 
contactor. The time of treatment is governed by the throughput and the 
capacity of the equipment. When the desired time has elapsed, the mixture 
is discharged into the separating centrifuges where the separation of the 
acid sludge is rapid and complete. Thus no opportunity is given for 
secondary reactions or re-solution of the acid sludge in the oil to occur. 
Heat exchangers may be introduced to control the temperature of the oil 
stream so that lubricating stocks can be handled at an elevated temperature. 
The acid oil as it comes from the centrifuges contains no trace of sludge, 
pepper, or free acid. The sludge-free oil is then brought in contact with a 

agent such as fine fullers earth in the manner usually employed 
in contact filtration. In practice, this process has proved to be of value as 


per 
Continent crude of 150 secs. viscosity at 210° F. can be treated with 
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the consumption of acid and neutralising agents has been found to be much 
' less than in any other process on the same material. In treating pressure 
j gasoline, the need for rerunning is eliminated. 
A Jenkins 410° F. end point pressure gasoline gave a satisfactory product 
: as regards colour and gum after treatment with 1 Ib. of acid and 2 Ib. of raw 
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20—22 Ibs. of acid per barrel and neutralised with 4—6 lbs. of clay per 
barrel with a resulting colour of 4—5 N.P.A. The sludge loss will be less 
than 12 per cent. R. W. L. C. 


Grease Manuracture. F. R. Staley. Petr. Eng., 1930, 
(6), 42. 

The demand for aluminium and lead soap greasesis increasing. Aluminium 
soap greases can be manufactured by dissolving dry aluminium stearate (or 
oleate) in a mineral oil at 300° F. with constant stirring followed by careful 
temperature control during the cooling period. The stearate produces a 
grease of stiff consistency and the oleate one of stringy consistency. When 
the aluminium soap is made from a fat or tallow it contains the salts of 
both fatty acids and yields a grease of excellent body. 

In this case, the fat is saponified with caustic soda to form a soda soap 
and the sodium replaced by aluminium by the addition of alum. Lead soap 
greases are made from litharge and fat or fatty acid and residual or black 
oils forming greases which are very good for gear lubrication. 

Aluminium soap greases are used extensively for the lubrication of the 
rocker arms of air-cooled aircraft engines. Transmission greases and gear 
compounds are generally made with a mixture of lime and soda soaps blended 
with residual or so-called steam refined oils. For winter use, an oil of zero 
pour point and viscosity of 80 to 100 Saybolt at 210° F. is satisfactory, while 
an oil of viscosity 150 to 200 Saybolt at 210° F. is used for summer. A 
recipe and method of manufacture of a grease for lubrication of locomotive 
driving journals containing about 50 per cent. of bright stock and 40 to 50 per 
cent. of sodium stearate is given. R. W. L. C. 
499. Mopern Lusricatme Om Dewaxinc Prants. F. R. Staley. 

Petr. Eng., 1930, 1 (6), 122. 

of lubricating stocks from paraffin base crudes are discussed. Oils having 
pour points of three to five degrees below zero and viscosities of 48 to 50 secs. 
Saybolt at 210° F. from paraffin base sources can now be obtained and the 
advent of the totally enclosed machine has done much to reduce naphtha 
losses. Naphtha made from the same crude as the lubricating stock being 
dewaxed is as a rule used for dilution. The initial B.P. of the solvent naphtha 
should be over 250° F. and the end point should not be over 400° F. These 
conditions will tend to reduce loss by evaporation and render solvent 


the naphtha oil solution before centrifuging. In the oldest and most easily 
controlled system, brine is circulated through coils in an insulated tank 
containing the oil solution and the temperature is reduced at i 


pipe chillers by direct expansion of ammonia. Oil naphtha solution can thus 
be chilled to -50° F. Low ammonia temperatures are obtained by pre-cooling 
the liquid ammonia before expansion and maintaining a high vacuum (24 to 
26 in. of Hg.) on the ammonia vapour. This condition can be realised by 
inteoducing booster comguesser the outlet of the expansion 
and the suction of the main compressor. R.W.L.C. . 
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500. RESEARCH ON THE Formation of WaTER IN Hicuiy Rerivep 
Dr. Typke. Zrdél und Teer, 1930, 6, 146-147. 

ts are described in which oxygen is passed into definite quantities 
of Pennsylvanian (paraffin), Russian (naphthenic base) and Mid-Continent 
oils heated to 120°. Results show that after two days there is a significant 
formation of water. The Pennsylvanian oil was heated again and a small 
copper strip placed in the flask. Greater quantities of water were formed 
without a copper strip. Baader’s oil testing apparatus was then utilised in 
order to eliminate the direct passage of oxygen. In this, the oil is brought 
into contact with air by means of a copper stirrer moving up and down in 
the oil, the temperature being about 95°. In three different experiments 
5 drops of water appeared in the tube and evaporated after 2 to 4days. Highly 
refined Mid-Continent oil showed a significant aqueous liquid layer after 
10 days, the oil being greenish in colour. In another experiment all three 
oils showed a significant water and slime formation after 8 days. The applica- 
tion of Baader’s apparatus without the direct passage of oxygen shows that 
an aqueous liquid is formed in paraffin, as well as naphthenic-base oils. 

W. 8. C, 
501. Propvuorion or Rerinep Hyprocarson Ons. I. G. Farbenind, A.-G. 
E.P. 300,900. March 6, 1930. Appl. Nov. 6, 1928. 


A process is described for the refining of impure hydrocarbon oils into oils 
of substantially the same boiling range. It consists of passing them in the 


alteration of the oils undergoing refining. The process is stated to be suitable 
and the like. W. H. T 


502. ManuracturE or Lusricatine Oms. A. Carpmael, Asser. to 
I.G. Farbenind.A.-G. E.P. 325,832, Feb. 28, 1930. Appl. Nov. 28, 1928. 


Alkylated naphthalene hydrocarbons alone or in mixtures are subjected 
to the action of a silent electric discharge, whereby they are transformed into 
viscous oils possessing excellent lubricating properties. Those alkylated 
naphthalenes, having several side chains, yield oils of especially 
satisfactory properties, such as increase in viscosity, flash point, low pour 
point end stability to thecmal and oxidising The 


at atmospheric or reduced pressure, an ozoniser and subjecting 
the liquid to a silent electric discharge produced by an alternating current 
of 500-3500 or more periods per second. W.D.8 


503. Propvuction or Hicuty ConcentraTeD Pararrin Wax. J. Y. Johnson, 
Assr. to I. G. Farbenind. A.-G. E.P. 325,941, March 6, 1930. Appl. 
Jan. 7, 1929. 

A highly concentrated paraffin wax is obtained from paraffin wax, which 
still contains considerable quantities of oil, by treating with water to which 
an emulsifying or wetting agent has been added. For instance, a little dilute 
filter pump or centrifuge. Aromatic and polynuclear sulphonic acids, 
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those which are alkylated in the nucleus, may be efficiently 507. 


ean 9 The process is carried out at low, ordinary or elevated —_—— N 
tures as long as the wax remains in the solid state. W.D.S8 yi 
504. Propvction or Lusricatinc Om or Grease. P. H. Snow. This 
E.P. 326,359, March 13, 1930. Appl. March 19, 1929. oils, wi 
The object of this invention is to produce a thick lubricating oil or grease fractio 
capable of use in an automobile gear box. Equal quantities (12} per cent. of — 


the final volume) of castor oil and wool grease in the crude or refined state . 

are mixed by gently warming to approximately 140° F. and subsequently ordina 
adding a relatively large proportion of castor oil (75 per cent.) to the mixture lubrice 
and again warming to approximately 130° F. After filtering and cooling, a from v 


viscous oil or grease is obtained. W. D.S. distille 
505. Means ror Puriryina Lusricatinc Ous. C. L. Stokes. U.S.P. crackin 
1,741,348, Dec. 31, 1929. Appl. March 8, 1923. vacuun 


The invention relates to the removal of the heavy gasoline fraction which 508. 


] 
dilutes the lubricating oil in the crank case of internal combustion engines. El 
The removal is effected by drawing the oil from the sump, by means of the AE 
induction vacuum, through a suitable filter chamber containing fuller’s earth, Apn 


sand, glasswool, etc., the filtering material being heated by a pipe through insulati 
which part of the exhaust gases pass. The temperature in the filtering chamber oxideti 
is controlled by a thermostat regulating a butterfly valve in the pipe uncatur 
introducing the exhaust gases. The filtered oil is cooled by passing through down ¢ 
@ vessel surrounding the induction pipe and then returned to the crank case cellulos 
well. The gasoline fractions, removed by the hot filtering material, are drawn The vie 
into the cylinder along with the fresh charge through the induction manifold. formati 
By this means dilution can be kept below 1 per cent., the viscosity of the execasit 
lubricating oil is maintained, and greater oil and gasoline mileage is obtained. liquid 
J.M.F. uneatus 
506. Wax Sweatine anp CrysTaLiisine Apparatus. H. L. Allan and added. 
J. Moore. The Burmah Oil Co., Ltd, U.S.P. 1,743,746. Jan. 14, 1930. removes 
Appl. Feb. 9, 1928. 

An apparatus is described for the heat-treatment of wax, comprising a - 
closed upright vessel which is filled with wax or wax mixture to the exclusion resistan 
of air, means being provided for uniformly heating and cooling the wax 
throughout the vessel . By means of transverse dished or conical partitions 509. A 
extending across the vessel, it is divided into superimposed wax compartments. 
In the latter are superimposed transverse pipe coils of spiral construction The ii 
and uniform radial pitch in such a way that they are evenly spaced vertically oils fro: 
within each wax compartment. These coils, staggered in relation to one distillate 
another, improve heat distribution and afford better support for the wax with a f 
cake. Below each set of coils is a perforated wax support and between these treating 
and the partitions steam or water jets are provided round the-periphery of The nece 
the compartments. A central charging and discharging pipe extends vertically from the 
through the vessel, and has apertures opening into the lower part of each from eac 


wax compartment. Means for the supply of air or escape during charging, treating 
permitting complete charging to the exclusion of air, are also provided by a contact 1 
vertical pipe or header which also serves for supercharging, that is, admission impuritie 
of wax to the compartments in order to compensate for the contraction of and then 
the wax during cooling. A feature of this apparatus is that it does not require is cooled, 
to be tilted to one side, as is the case with the apparatus disclosed in § of the tre 
Specifications Nos. 1,504,923 and 1,654,232. It also avoids filling below the § so that | 

in the se 


perforated wax supports with water prior to charging the tray with wax 
mixture w. D.8. 
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507. Vacuum anp Recrivication or 
N. E. Loomis and W. K. Lewis. U.S.P. 1,746,198. Feb. 4, 1930. Appl. 
June 2, 1924. 


508. Pupirication or Usep Insutatine Ons. J. G. Ford, Westinghouse 
Electric and Manufacturing Co. U.S.P. 1,746,641. Feb. 11, 1930. 


The view is held that small amounts of unsaturated prevent 

formation of oxidation although too large a percentage form 
excessive amounts of sludge. The above impurities ate removed by mixing 
liquid sulphur dioxide with the oil and agitating. The percentage of 
unsaturated compounds removed depends on the amount of sulphur dioxide 
added. Insoluble products are separated and excess sulphur dioxide 
removed by passing a current of air or nitrogen or adding a weak alkali. 


centrifuging remove the infusorial earth and absorbed producte. W. D. 8. 


509. Arparatus ror Rermsive On. G. H. Taber. U.S.P. 1,746,915. 
Feb. 11, 1930. Appl. Dec. 15, 1928. 


is cooled, collected and pumped with additional fresh caustic soda to the top 
of the treating tower of the next still in the series. The apparatus is operated 
so that progressively heavier distillates are produced from successive stills 
in the series. A diagram and flow sheet for such an apparatus is given. 
R. W.L.C. 
2 


tly 
ow. This invention provides a process for the vacuum distillation of paraffin 
oils, whereby the lighter cute are first taken off, and then the lubricating oil 
-_ fractions under a vacuum sufficient to prevent substantial cracking. By 
of adequate rectification, a heavy viscous paraffin distillate is obtained which is 
~~ readily pressable on filter presses in order to separate out the wax in the 
tly ordinary manner, and the destruction of a part of the wax and a part of the 
=e lubricating oil by cracking is avoided. By this process are obtained, directly 
8 from wax -bearing oil, a full yield of paraffin distillate of a quality usually 
{ obtained by cracking, and in addition a further yield of viscous paraffin 
- distillate, believed to represent the constituents previously destroyed in 
LP. cracking processes. The distillation is carried out in a battery of stills under 

vacuum. H. E. T. 
ich 
the Appl. Aug. 6, 1927. 
th, A process is described for chemically treating oils useful for lubrication and 
igh insulating mediums. Impurities such as water, asphaltic sludge, and organic 
ber oxidation products are removed at the same time as excessive amounts of 
pe unsaturated hydrocarbons. Asphaltic material may cause electrical break- 
agh down of the transformer, while organic acids and the like may attack the 
ase cellulose insulation and are harmful to the insulati roperties of the oil. 
wr 
old. 
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ed. 
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Subsequently, by treating the oil with infusorial earth for about one hour at 
ga a temperature of 100° C., residual sludge is removed while the colour and 
vax 
nts. 
ion The invention provides an improved apparatus for producing lubricating 
ally oils from crude petroleum, topped crude oil and crude lubricating oil 
one distillates. The apparatus employed consists of a series of stills each provided 
vax with a fractionating tower arranged to receive vapours from the still and a 
ese treating tower adapted to receive the vapours from the fractionating column. 
y of The necessary pumps and connections are provided for introducing the residue 
ally from the first still into the next still in the series and so on. The vapours 
ach § from each of the fractionating towers pass to the base of the corresponding 
ing, treating tower and as they ascend through the baffles they are brought in 
y a contact with a descending stream of caustic soda solution whereby undesirable 
1 of § and then constitute the required lubricating fractions. The tower condensate 
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| in 
the 
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510. Manvuracrure or Lusricatirc Om. G. H. Taber. U.S.P. 1,746,916- 
Feb. 11, 1930. Appl. Dec. 15, 1928. (Geo posceding abstenct.) 
The invention provides an impro ved method of producing ig lubricating oils 
topped 


and associated alkali to the treatment zone together with fresh alkali. The 
vapours from the alkali treatment are condensed to obtain the lubricating oi! 
condensate. In this manner objectionable and unstable materials can be 
removed from the oil. A diagram and flow chart of a single unit suitable for 
carrying out the distillation and refining process in vacuum or under reduced 
pressure is given. R. W. L. C. 


511. Mawuracrure or Lusricatine Om. G. H. Taber. U.S.P. 1,749,896, 
Mar. 11, 1930. Appl. May 26, 1928. (See the two preceding abstracts.) 


taken off from this treatment free from alkali and condensed out of contact 
with the alkali. R. W. L. C. 


512. Process or Rerminc Usep Om. J. C. Patrick. U.S.P. 1,750,350, 
March 11, 1930. Appl. Oct. 28, 1927. 


This invention relates to the refining of used mineral lubricating oils, and 
has for its object to produce a simple and economical process by which used 


from water by allowing to stand for a few days. The oil is drawn off to an 
acid treating tank and heated to 120° F. Then 2 per cent. by volume of 66° Bé 
sulphuric acid is added and the mixture agitated for fifteen minutes. The 


supernatant after this treatment is then drawn off to a 
suitable still, where it is heated under a high vacuum to 450° F. This is 
sufficient to vaporise the diluent in in the oil. The oil thus subjected to 


settle for forty-eight hours, when the recovered oil obtained will be found to 
oil. H. E. T. 


513. Process or Purtryine Wax Distittates. E. Petty. U.S.P. 1,750,646. 
March 18, 1930. Appl. Aug. 24, 1921. 

The process relates to the treatment of the wax distillates prepared from 

crude oil during concentration to cylinder stock. In conventional processes, 

the wax distillate is usually cut into one stream, is dewaxed and worked up 
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’ for lubricating cute in bulk. In this new process, the wax distillate is cut into 


three or more fractions and the method of operation is such that these fractions 
can be handled continuously. Purified wax-free lubricating oils of different 
gravities and purified paraffin wax are produced by separately distilling from 
the crude petroleum several wax distillates of different specific gravities and 
subjecting each distillate separately to the following treatment—diluting 
the stock with a light petroleum distillate, agitating the diluted stock with acid, 
removing the acid sludge, agitating the stock with an alkali, subjecting the 
resulting emulsion to centrifugal treatment and thereby separating the refined 
diluted stock. The refined diluted stock is then refrigerated and the oil and 


clarifier. The purified wax-free lubricating oil and the wax are then 
separately recovered by distilling off the diluent. 
R. W. L. C. 
514. Continvous Distittation or Heavy Hyprocarson R. E. 
Wilson (Standard Oil Co.) U.8.P. 1,751,182., March 18, 1930. 
Appl. April 3, 1925. 

An apparatus is described for the continuous distillation of heavy 
hydrocarbon oils in particular, under reduced pressure. Superheated steam 
at a temperature of 1000° F. and upwards in a quantity sufficient to effect 
the desired vaporization is supplied to the crude oil. On admixture with the 
oil, the steam expands causing the oil to traverse an externally unheated screw 
conduit in intimate admixture with the steam to effect substantial thermal 
equilibrium of the mixture. The resulting mixture is set in rapid whirling 
movement without reducing the velocity of its me thereby 
the unvaporised oil which is collected and removed. The operation is carried 
out under reduced pressure although atmospheric (or superatmospheric) 
pressure may be employed. w. D. 8. 


515. REGENERATION OR or Lusricatine H. J. Young. 
U.8.P. 1,752, 050. March 25, 1930. Appl. March 22, 1928 
Corrosive lubricating oils are exposed to large surfaces of non-corrosive 


metals such as zinc and magnesium at elevated temperatures. It is claimed 
that corrosive intensity is removed. A. R. 8. 


516. Process or Rectamane Om. D.C.Cox. U.8.P. 1,752,238. March 25. 
1930. Appl. March 18, 1925. 

Used transformer or other mineral oil is freed from sludge by filtration 
through Fuller’s earth or similar material and the resultant oil mixed with 
unused oil in sufficient quantity to retard coagulation of sludge in the recovered 
oil in short periods of use. A. R. 8. 
517. Lye Treatment or Perroteum. C. K. Parker and Standard Oil 

Company. U.S.P. 1,752,350. April 1, 1930. Appl. July 12, 1926. 


mineral acids after such acid treatment. When washing with lye 
These emulsions also cause water to remain suspended in the oil. An 


wax separated by a centrifugal process. The wax-free oil and the wax 
solution are each treated separately with a decolorising and clarifying 
agent, such as Fuller's earth. This is subsequently removed by a pre- 
liminary charifier, which may be a vacuum filter, and a final centrifugal : 

. petroleum, it is usually necessary to remove acidic material which may be 

P2 
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apparatus is described for the lye treatment of petroleum oils under pressure, 
by which all acidic matter may be removed in a continuous manner and in « 
relatively short time, without producing emulsions. It consists essentially 
of @ pressure settling chamber, having an inlet of gradually increasing cross- 
sectional area whereby converting turbulent to stream line flow. The 
admixture of petroleum oil and lye solution is continuously supplied to this 
chamber at a temperature sufficient to create a vapour pressure sub- 


See also Abstracts Nos. 471, 490, 528, 529 and 543. 


Special Products. 


518. Manuracrure or ComPouNDs HAVING HypRocGENATED Systems. 
I. G. Farbenind. A.G. E.P. 300,130, March 5, 1930. Agel. Sov. 6, 1088. 


A process is described for the manufacture of compounds 


systems, by causing @ containing conjugated 
double bonds to react, the use of e condensing agent, with an 
anhydride of an unsaturated acid, or an unsaturated acid, or an unsaturated 
aldehyde or another ; containing the group 


compounds 
bonds which may be used with advantage in this process are butadiene, cyclo- 
pentadiene, phellandrene, and myocene, while the unsaturated 
with which they may be condensed are, maleic anhydride, maleic acid, 
itaconic anhydride, citraconic anhydride, acrylic acid and acrolein. a 
H. 

519. Improvements Catalysts. Comp. Int. pour la Fabrification des 

Essences et Petroles. E.P. 304,654, March 20, 1930. Appl. Jan. 4, 1929. 


The patent describes a catalytic mass for purifying operations which 
comprises a true catalytic agent (metal, metal oxide or other metallic com- 
pound) mixed with a composite carrier. The carrier has a cellular structure 
and consists of a mixture of china clay, a binder (¢.g., Mexican mazut, with 
or without an addition of fluid mazut) and a filler consisting of sawdust. The 
organic matter is eliminated by baking in a reducing flame thus effecting the 
conyersion of the plastic material into ceramic material and carbonisation of 
the filler. Subsequent baking in an oxidising flame effects combustion of the 
previously formed carbon. W. H. T. 


520. Propvuction or ButyLene rrom Eruytene. J. Y. Johnson. Assr. 
to I. G. Farbenind. A.-G. E.P. 326,322, March 13, 1990. Appl. Feb. 22, 
1929. 

This invention relates to improvements in the production of butylene 

from ethylene and mixtures of ethylene with other gases, for example, 

hydrogen, methane, etc. It has already been proposed (see 

293,487 and 313,067) to polymerise olefines by subjecting them to the action 
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of the condensing agent is sufficiently shortened, appreciable quantities of 

butylene are very readily obtained instead of the usual oily products. Tho 
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In most cases, organic halogen compounds such as ethy! fluoride and hydroxy 

pee ope ts ar alcohols or water, which react with the inorganic 
halogen compounds to form hydrogen halides, have an accelerating effect on 

the reaction. Ww. D. 8. 


521. Apparatus ror Satvacine Usep Creaners’ W. 8. Baylis. 
U.8.P. 1,751,613. March 25, 1930. Appl. Dec. 21, 1925. 


Used cleaning spirit is first freed of coarser dirt by pressure filtration and 
filtered. Provision 


pressure 
is made for back washing the primary filters to clear them when choked. 
Fresh earth is added to the agitation vessel as the older earth becomes 
impaired in efficiency. AoR. 8. 


See also Abstracts Nos. 494, 498, 524, 525, 550 and 585. 


Analysis and Testing. 


. Evricrency tHe or Licut Ous rrom Craupe Or. 
A. A. Ashworth. J. Inst. Petr. Techn., 1930, 16, 40-53. 


The main object of this work was to substitute for the usual empiric system, 
one based on the actual temperatures indicated in the specifications, whereby 
a series of definite cuts is obtained and then, to combine these cuts, chiefly 
arithmetically, in order to give the maximum value of the products obtained 
from the crude oil. The final selection of the cut points was as follows :— 


Cut 1. Initial boiling point of crude to 97°C. 

97°C. to 136°C. 

136° C. to 175° C. 

175° C. to 200° C. 

200° C. to 280° C. or a point necessary to give a limiting specific 
gravity of 0-825 for kerosine. 

» From the end of cut 5 to 300° C. 


The apparatus used consisted of a 1500 c.c. short-necked flask fitted with a 
column of 1} in. diameter, containing 15in. of column filling of Raschig or 
Lessing rings or jack chain. The flask was enclosed in an asbestos millboard 
yey The column was provided with removable 
sections of insulation so that a controlled condensation could be obtained 
in the column and so provide reflux. With the maximum amount of insulation 
on the column, reflux was almost entirely prevented. 

Distillation of 1000 gms. was commenced without any insulation on the 
column, and was slowed down to about two drops /second within 5° C. of the 
first cut point until the temperature was reached. The receiver was then 
changed. The weight. volume and specific gravity of the cut were measured. 
When Cut 2 had distilled off, sufficient was blended with 1 as was necessary to 
make a light benzine which would give 60 per cent. boiling to 100° C. in an 
Engler flask. Generally 52 per cent. of 1 and 48 per cent. of 2 were i 
The distillation was continued, the remainder of Cut 2 was blended ade- 

with Cut 3, the remainder of 3 with 4, etc., so as to obtain the speci- 
products. Insulation was necessary for the last two cuts. 


ABSTRACTS. 213 a 
condensing agent may be boron fluoride or other inorganic anhydrous 
volatilizable halogen compounds, which give rise to an evolution of heat 
when treated with water and may be employed alone or in admixture with 
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y the cuts :— 

Light benzine. 60 per cent. by volume to distil below 100° C., final boiling 
point not above 150° C., specific gravity not above 0-728/15° C., and 98 per 
cent. to be recovered in the Engler distillation. 

Heavy benzine. Initial boiling point not above 100° C., final boiling point 
not above 175°C., _— gravity not above 0-785/15° C. White Spirit 
not above 0-765/15° C 

White Spirit No. 1. “Initial boiling point not above 130° C., not more than 
2 per cent. to distil below 140°C., final boiling point not above 200°C. 
Specific gravity not above 0-788/15° C., flash point above 28° C. 

Kerosine. Maximum specific gravity 0-825/15° C., 94 per cent. to distil 
over below 280° C., flash point above 27° C. 

Gas oil. Minimum specific gravity en C., 92 per cent. to distil over 
below 350° C., flash point above 65° C 

For ‘refinery plant, a pipe still was used in which all light oils were first 
vapourised to be subsequently fractionated. Such a still gave an ed 
of 97 or 98 per cent. in the light oil distillation. 


523. Cuemicat ExaMInaTION OF GASOLINES AND Licut MINERAL 
D. A. Howes. J. Inst. Petr. Techn., 1930, 16, 54-85 


In this paper the author deals with the estimation of unsaturated, aromatic, 
naphthene and paraffin hydrocarbons. Seven methods are described for the 
estimation of unsaturated hydrocarbons. These are summarised in the 
following :— 

(1) Using sulphuric acid. Owing to polymerisation, a strong acid is re- 
quired (i.e., an acid of such a strength that it attacks aromatic hydrocarbons), 
and new hydrocarbons other than polymers are formed. 

(2) Depending on the absorption of halogens. Bromine or iodine is used, 
and the bromine or iodine number found. Results show that the nature of 
the solvent has a specific action on the iodine and that this effect is increased 
by a greater amount of solvent used. The bromine method of MclIlhiney is 
most suitable for a separate measurement of halogen addition and substitution. 
Francis’ bromine method employs a standard potassium bromide and bromate 
solution, from whieh bromine is liberated depending on the strength of the 
sulphuric acid added. 

Although polymerisation and condensation are avoided in the halogen 
method, iodine and bromine numbers are empirical. Diolefines and acetylenes 
react with iodine and bromine as mono-olefines. The time factor is confusing, 
and the possibility of iodine and bromine reacting with aromatic and naph- 
thenic hydrocarbons, especially in aqueous solution, makes the method unsafe. 


(3) Use of mercuric salts. Unsaturated hydrocarbons form with mercuric 
salts either oxidation or complex addition compounds. Tausy isolated the 
complex mercury compounds of amylene and hexene. Hugel and Hibou 
found that mercuric acetate in glacial acetic acid solution caused unsaturated 
hydrocarbons to dissolve, forming complex mercury compounds. This 
method is inapplicable to high-boiling fractions. 

(4) Use of ozone. Ozonides are formed which are decomposed by water. 
The difference in the losses of treated and untreated oil on treatment with 
98 per cent. H SO, is equivalent to the unsaturated content. The method 
however is too lengthy. 


(5) Use of perbenzoic acid. The spirit is mixed with excess of perbenzoic 
tn the Ser two Cape. Potassium iodide and 
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sulphuric acid are then added, and the iodine titrated with sodium thiosul- 
phate solution. This method is also empirical. 

(6) Kaufmann’s method, using thiocyanogen. Rhodan solution (i.c., 
free thiocyanogen in glacial acetic acid) liberates iodine from aqueous potas- 
sium iodide solution. The method does not give theoretical results with 
diolefinic or acetylenic substances. 

(7) Other reagents which have been tried are aluminium chloride, hydrogen 


on specific gravity and refractive index. Aromatic hydrocarbons have hi 
specific gravities and refractive indices, but errors arise due to the formation 
of alkyl esters, olefine polymers and condensation products. 

(2) Concentrated H,SO,. The aromatic content is calculated from the 
difference in aniline points of the spirit before and after treatment with 
98+1 per cent. sulphuric acid. 

After removal of 
the olefines, the difference in the C.S.T. in clean, dry aniline, before and after 
sulphonation with 98-100 per cent. H,SO, is determined and the percentage 
of aromatics is obtained by using special conversion factors. 

(4) Estimation by means of nitric acid or nitrosulphuric acid. In Fliss’ 
method, the mononitro derivatives are soluble in concentrated H ,8O,. Nitro- 
sulphuric acid of such a strength can also be used in which the 
are insoluble and separate out as a distinct layer. The volume of this layer 
multiplied by 4-3 gives the percentage of aromatics. 

(5) Use of preferential solvents. Sulphur dioxide is used for the extraction 
of aromatics from kerosines. The action of formaldehyde and methylal, 
and mineral oils produces formolite. Paraffin and naphthenic hydrocarbons 


Estimation of naphthene and paraffin hydrocarbons. These remain after 


method is known, but Tizard and Marshall's method is the least inaccurate. 
Here the cyclohexane series of naphthenes is estimated by dehydrogenating, 
and then passing the products over a nickel catalyst at a suitable temperature. 
The benzene formed was estimated with 98-8 per cent. H ,SO,. 

Although naphthenes are more reactive towards nitric acid than the para- 
ffins, part of the naphthenes might be unattacked and part of the paraffin 
Nitric and sulphuric acids do not appear 
to be suitable to determine these hydrocarbons. Ww. 8. C. 


524. ON THE Viscosity oF Brruminous SUBSTANCES AND ITS 

Conrrormity To Naturat Laws. K. A. Hepfner. Danzig. (Pamphlet.) 
The theme of this research is divided into five main sections which are 
summarised in the following :— 

I, Viscosity of Bituminous Substances.—The 
stiffness as determined by the viscosity of a bituminous substance is a very 
important property in the judging of its binding power. 

II. Solidification Point and a Method for its accurate Determination.—Hoepfner 

maintains that the viscosity value of any bituminous substance is related 
to its solidication and dropping points, denoted here by 8 and T respectively, 
and to the magnitude of 8 — T. 
gradient of the H M lines (i.e, those obtained by the Hopfner-Metzger 
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method). The solidification point or degree of stiffening is the maximum 
h the substance is solid and hard and 
at which its plasticity has vanished. The special method as applied by 
Heepfner and Metzger for the exact estimation of solidification point, also 
Ubbelohde’s dropping point determination, are described and values of 


Tit. Caleulation of the Position of the softening Point (Krcemer-Sarnow or Ring 
and Ball Method) from the Factor (S—T) and the Viscosity lines of Bituminous 
Substances.—Measurements of the solidification and dropping points of 
15 petroleum asphalts were obtained and the actual softening points as 
determined by experiment by the ring and ball or Kremer-Sarnow methods, 

with the calculated values. The latter are determined as 
follows: The solidification and dropping points are represented graphically 
on the opposite horizontal sides of a rectangle. These two points are joined and 
two lines corresponding to the factors 0-8721 (ring and ball) and 0-6816 (Kremer- 
Sarnow) on the vertical axis are drawn parallel to the horizontal axis. The 
points of intersection of these two lines with the diagonal S — T line give the 
calculated softening point (ring and ball or Kremer-Sarnow). Similar lines 
were obtained for a number of bituminous substances, ¢.g., coal tars, pitches, 
tar bitumen mixtures, ete. The agreement of calculated and experimental 
values is good, only slight deviations occurring in the Kraemer-Sarnow 


IV. Viscosity Measurements by Means of Penetration, their Relation to H.M. 
Lines and their Calculation in H.M. Degrees.—These H.M. (S-—T) lines 
comprise a relatively large temperature range in which the viscosity 
considerably. The value of S—T can vary from 45° to 85° C., being at least 
45° C. for a tar and 85° for a normal asphalt. Nineteen petroleum asphalts 
were tested and the usual H.M. lines found, also the penetration curves for 
penetrations with 100 gm. load in 5 secs. at 40°, 25° and 0° and with 200 gm. 
load in 60 secs. at 0° C. A four-quadrant composite graph is given illustrating 
the relation between H.M. lines in the top right-hand quadrant and the 
penetration curves in the top left-hand quadrant. Calculated (graphical) 
penetration values are compared with the experimental values, the results 
showing that equal H.M. lines correspond to equal degrees of penetration. 
The equation :— 

(8 - T).F,/100+ Solidification Point=T, 
can be applied to determine the penetration Fy at an appropriate temperature 
T,. The course of the penetration curves is also denoted by y=c.e.* or P 
(penetration) = c.e. HM°, 

V. Dependence of all Viscosity Values on Natural Laws and the Determination 
of any Viscosity graphically by Means of H.M. Lines.—Equal H.M. values of 
different substances are found to correspond to equal flow capacity. The 
Hutchinson viscosity curves were obtained similarly to the penetration 
curves. The Hutchinson “times” for equal H.M. degrees of different sub- 
stances and mixtures are practically identical. The temperatures (determined 

i ) at which equal H.M. degrees show equal Hutchinson values 
(calculated) are tabulated. The equation 1-37° E=350 H.M.° holds, i.c., 
200 ccm. of any bituminous substance of 350 H.M.° requires 1-37 times as 
much time as 200 c.cm. of water to flow through the Engler nozzle. Knowing 
the solidification and dropping points, Hepfner can determine the tempera- 
ture te which the bitumen must be heated in order to obtain a definite thin 
fluidity. It is immaterial by which method this degree of fluidity is estimated 
since all viscosity numbers are dependent on H.M. degrees. w. 58. C. 
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625. R. Loman. 
Roads and Road Constr., 1930, 8 (86), 45 
discovery of the correlation which exists between the number of carbon 
microns occurring in 1 cu. mm. of the original tar and the properties of the 
tar as @ road material. A test has been devised for counting the microns 
per unit volume of the tar: 0-2 to 03 grms. of tar are dissolved in sufficient 
nitrobenzene to give a 1 per cent. solution by volume. The solution is heated 
on a water bath, thoroughly mixed, cooled to room temperature and filtered 
through a 7 cm. Schleicher and Schiill filter. Some drops of the filtrate are 
brought in a Thoma hemocytometer (squares of 1/400 sq. mm., depth of the 
cell 0-1 mm.) The microns are counted with a magnification of 400, an average 
of several squares being taken, the scarcer the particles the more squares 
being needed. This value, multiplied by 400,000, gives the micron number 


solvents may be used, €-G-» chinolene, furfurol, ete. These solvents produce 
different micron numbers in the same tar. The permeability of the filter 
paper, and in a lesser degree, the quantity of filtrate in relation to the size of 
the filter paper, also affect the result. To obtain comparable values, the 
method must be exactly standardised. 

The bituminous micelle can be defined as the combination of a carbon 
micron or ultra micron with its protective bodies. Micelles containing the 
finest microscopic and ultra-microscopic carbon particles, as a rule, are 
by filtration. The “free carbon ” test may be considered as a more or less 
quantitative determination of the micelle content. The micron number test 
is an endeavour to complete this quantitative reaction by a qualitative 
examination of the properties of the micelles, especially of those micelles 
which are built up from medium size carbon particles. A high micron number 
indicates not only that the tar contains many of these micelles, but also that 
the microns in the micelles are well protected, fine and well dispersed. W. L. 


526. Som CHARACTERISTICS AND Corrosion. I. A. Denison. Oil and 
Gas J, 1930, 28 (47), 122. 

Total acidity of soil is determined by extracting with barium acetate of 

Px 7-0, the filtrate being back titrated with ™ barium hydroxide using brom- 

thymol blue. It is found that values of the unionised hydrogen thus deter- 

mined correspond directly to corrosive values as determined by pipe replace- 

ments. 

Where highly acid soil lies in contact with non-porous alkaline glacial 

material, galvanic action may be set up which accelerates corrosion. , 
A. R. 8. 


527. Apparatus For INDICATING THE PRESENCE OF INFLAMMABLE GASES. 
H. T. Ringrose. E.P. 319,530. Sept. 26, 1929. Appl. Oct. 30, 1928. 
The part of the apparatus used for the detection of inflammable vapour 
consists of a heated platinum filament enclosed in a sealed chamber one wall 
of which consists of a porous diaphragm. The gas mixture diffuses through 
the porous plate into the interior of the chamber, where it is burnt by the 
heated platinum wire. As a result, the pressure inside the sealed chamber is 
decreased and the vacuum so produced actuates a collapsible diaphagm. The 

or (as in the arrangement described here) a series of warning lights. 


| per cubic millimeter of tar. The various phases of the determination must be 
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The arrangement is designed to be placed in a mine. A series of warning 
lights is placed in series with the platinum filament. If inflammable vapours 
are present, the diaphragm collapses under the vacuum created in the sealed 
chamber, and in doing so cuts off the current from the warning lights and the 
filament. 

After @ short time the vacuum disappears (the filament being temporarily 
unheated) and the circuit is automatically re-established. If gas is still 
present the lights again go out. 

In many cases, once the presence of inflammable vapour has been estab. 


competent person has been able to test the atmosphere. Inordertoaccomplish 
this, the above arrangement is modified by the inclusion in the circuit of an 
electrical relay and mechanical trigger device. In this case the warning 


528. Improvements rn Cotonmerers. A. Hilger, Ltd., F. Twyman and 
J. Perry. E.P. 324,351. Jan. 20, 1930. Appl. Aug. 18, 1928. 


It is proposed to use a photo-electric cell or cells in conjunction with a tri- 
chromatic colorimeter. Readings may be taken of the three primary colours 
corresponding to three combinations of a photo-electric cell with three suitable 
correcting filters. 

The means of deducing the necessary characteristics for the three filters is 
described. 

The arrangement may be adapated for use with a “ flicker ” principle. In 
this case, the specimen under examination and the standard screen (e.g., a 
standard white screen) are illuminated simultaneously by the same source 
of light, each through its own set of tint wedges or filters. 

By means of a “ flicker ’’ device, the cell is alternatively illuminated by 
light from the specimen or from the standard. The photo-electric cell is 
connected to an amplifier and telephones. The wedges are adjusted until 

. D. 


.29. Improvep Cotortmetrer. R. A. Houston. E.P. 324,495. Jan. 30, 
1930. Appl. Jan. 1, 1929. 


This colorimeter depends on matching a colour by varying quantities of 
ced, green and blue. The instrument consists of a source of light, the colour 
filter, a mirror lined corridor and a plate of ground glass. The colour of the 
plate of ground glass is adjusted by means of adjusting the quantities of the 
three primaries; while the intensity is adjusted by cutting off a definite 
quantity of the light entering the corridor. 

Instead of obtaining the red-green-blue mixture by passing the light through 
filters of these colours, magenta, peacock blue and yellow filters are used. 
When these are superimposed the desired primary colours are obtained. 

In order to obtain the varying quantities of the primaries, two composite 
filters are made, each one consisting of two vertical strips of two of the three 
colours (magenta, peacock blue and yellow). The two plates are set up verti- 
cally and arranged so that they are parallel to each other and may be moved 


By varying the amount of superposition by means of the horizontal motion, 
three rectangles of red, blue and green of varying area may be obtained. 

The intensity is varied by means of a blind which obscures part of the three 
rectangles of red, blue and green. P. D. 
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530. Device vor Measuninc Temperatures. A. Dornfried, E. 
te E.P. 325, 863. Feb. 28, 1930. Appl. Sept. 28, 
1928. 

intensity of the colour varies from a minimum at one end of the piece of glass 
to a maximum at the other. 


The variable density filter is placed along a scale of temperature, and a 
will slide from one end of the scale to the other, while the light from the lens 
or window passes through the filter. 

In making an observation, the lens is moved over the filter until the whole 
read on the scale. D. 


P. 
See also Abstracts Nos. 467, 472, 473, 481, 555 and 557. 


Refinery Plant. 


531. Recriryinc-Cotumn Catoutations. T. Baker and J. 8. 
Stockhardt. Ind. Eng. Chem., 1930, 22, 376. 


_ McCabe and Thiele's method is described and a modification of this method 


i Between the curve so obtained and the working reflux line, o 


and it is shown that the same working equilibrium curve is obtained by 
Murphree’s method and the modification of McCabe and Thiele’s method. 
W. L. 


532. Progress Avromatic TEMPERATURE ConTROL oF TowErRs. W. G. 
Begeebing. Refiner, 1930, 9 (3), 83, 131. 


pressure passing through it. This requirement is given by the double disc 
valve but, in its ordinary construction, this is a quick-opening valve, and 
hence gives ‘* hunting ” and not “ throttling’ control. This can be overcome 
by a skirt with ports below each disc, and if these porte are cut in the shape 
of @ triangle, the disc assembly as it lifts exposes a gradually increasing port 
opening. This gives a very much finer graduation of the valve opening in 
control work. When a globe valve is used, variations in reflux pressure will 
change the valve opening, even though the temperature controller has not 
altered the air pressure on the diaphragm top. It is always desirable to 
pressure controller. This should be installed with its pressure connection 
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a curve and the working reflux line is divided on random verticals on the 

ree 

by 

ot tion, and the diagram represents fairly well the average vapour and liquor 
concentrations at each plate of the column. The results obtained by this 
modification are correlated with those obtained by Murphree’s method, 

0, 

Air operated controllers with diaphragm-motor valves are most widely 

used, because they afford a floating throttling control. The mercury actuated 
controller has little time lag and can be furnished with a wide range. The 
present tendency is towards the recording controller. The ideal control 
valve is one that is not affected in its ; by ; in the reflux 
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made to the reflux line and its diaphragm valve operating on the steam 
supply to the pump. The correct size of diaphragm motor valve should 
be determined. A chart is given for use in determining the proper size of 
reflux diaphragm valve and by installing a by-pass with a hand valve, round 
the diaphragm valve, it is possible to increase its capacity. Ww. L, 


533. Ipgan Busse Piate 1x Tower Desien. O. C. Brewster. Oil and 
Gas J., 1930, 28 (46), 41, 143. 

The column and plate are considered as performing merely a function of 
heat exchange. From the definition of the commonly accepted “ ideal” 
plate, if complete thermal equilibrium occurs, the temperature of the liquid 
leaving the plate will be the same as that of the vapour leaving it or ty =t,. 
The quantity of heat absorbed by the liquid will equal that lost by the vapour 
or V (ty—t*,) Cy =L -— t,) C, where C, and C, are the respective specific 
heats of the vapour and liquid. A concrete example is worked out on these 
eo 79-3 per cent. of the maximum possible heat exchange 

is performed by a single plate of “ideal"’ type. A modified form of the 
** ideal "’ plate is then described in which the vapour bubbles through a multiple 
number of caps, while the liquid passes from one cap to the next until it has 
been in contact with the vapour at each cap. Extending this conception 
to an infinite number of consecutive contacts on one plate so that the entire 
body of reflux successively contacts infinitesimal portions of vapour, the 
maximum possible degree of heat exchange attainable on one plate is given by 


VCy 
loge (ty—t') = loge (ty 
Ly. 


Applying this to the concrete example, the heat interchange is 87-5 per cent. 
of the maximum heat exchange possible with an infinite number of plates. 
As far as practicable, liquid on bubble cap plates should flow in as few 


parallel elongated streams, passing as many bubble cea 


534. Mopgrw Rerintne Science anv Practice. Article 5. G. A. Burrell. 
Nat. Petr. News, 1930, 22 (2), 61. 


The fundamental principles in the operation of fractionating towers are 
discussed. The various fractionating practices discussed in this article cannot 
be critically examined without a careful study of all the factors that influence 
a refinery installation. From the standpoint of the best possible frac 
tionation certain cardinal principles must be adhered to. These principles 
are :— 

(a) The column must have the capacity to do the work required. This 

is dependent on the diameter. of the tower and the apertures in the plates. 

(6) The tower must have enough plates to fractionate the cuts; the 

number of these fixes the sharpness of separation. 

(c) Ample reflux must be provided. 

(@) Reflux should be of the same composition as the distillate fraction. 

(e) There should be as little loss of heat as possible. 

(f) A column should be worked in a uniform manner. H. E. T. 


535. Moperw Scrence Practise. Corrosion or REFINERY 
Equiement. G. A. Burrell. Nat. Petr. News, 1930, 22 (14), 57. 
due to the formation of hydrochloric acid by hydrolysis of the magnesium 
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ydrogen sulphide does little damage where the 
500° F., but oxidizes readily to form free sulphur at about 750° F., which 
reacts with metals to form sulphides. 

Aluminium, pure nickel, nickel chrome steels and cast iron have proved 
most resistant to corrosion, and calorised tubes have also a long life of probably 
4 to 6 times the length of uncalorised steel tubes, but are liable to be damaged 
where tube cleaners are used. 

Reaction chambers of cracking units have been lined with refractory 
materials with good effect. 

Hydrogen sulphide may be effectively removed by water at high pressure 
or alternatively by caustic soda or lime. Ferric oxide is also in use in the 
petroleum industry. 

Active charcoal is used to absorb H,8 from the gas. The H,8 is oxidized 
to sulphur and this is dissolved out with ammonium sulphide. A.R. 8. 


536. Non-Meratuic Prorective Linines. J.C. Morrell. Oil and Gas J., 
1930, 28 (44), 41. 


Non-metallic protective linings for reaction chambers, dephlegmators, 


strengths, strong J 

Mixtures of furnace cement, short fibre asbestos, sodium silicate and water 
are applied to the shell, which is first thoroughly sandblasted and dried, by 
spraying {—% inches thick, and this coating then brushed with a mixture of 
sodium silicate solution and furnace cement. The chamber is allowed to 
air dry for one day, and then the temperature is slowly raised by internal 
heating to about 900° F. for cracking chambers. 

Any broken or blistered portions are chipped away and the patching done 
by trowelling. 

A tendency to better waterproofing of the surface is shown by the addition 
of lead oxide to the covering and then fusing at higher temperature to form 
a complete covering of low melting glaze. 

Ganister linings, composed of mixtures of portland cement and crushed 
firebrick are applied on metallic reinforcement of wire netting or expanded — 
metal which is welded on supports on the shell wall. The mixture is applied 
with a cement gun, the amount of water present being just sufficient to 
leave a glazed surface. Curing is effected by initial air and finally steam 
drying. Where faults occur, it is found best to remove the section and 
completely remake. Shaped brick linings held by lugs welded on to the 
shell have also proved satisfactory. 

Due to low conductivity of these linings and consequent lower temperature 
of shell wall, higher temperatures can be obtained in reaction chambers 
without fear of mechanical failure. A. R. 8. 


587. Curota Type Furnace anp Down Dravent Heatine. H. L. 
Duffy. Refiner, 1930, 9 (3), 89. 


The plant described was designed to heat lubricating oil stock from about 
250° F. to 500° F., using direct heat of combustion gases. To eliminate all 
chances of local overheating, the combustion gases were cooled to 900° F. 
by mixing with recirculated gas and a high oil velocity was maintained in 
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om - and caleium chlorides present. It is difficult to remove this brine emulsion 
Should | from crude, and the general methods of combat used are to neutralise the 
— off acid after formation with caustic soda, soda ash, lime or ammonia. 
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heated enters the bottom row of tubes at about 250° F., through a header _ 
passes upward in six perallel streams leaving the top row ye yee. 
tcmpesnture of 490° ¥. the mass 


of any row of tubes without dutorbine those above or below it. The cupola 
type furnace eliminates practically all expansion problems, the only provision 


checker work in the side wall. 

All turns in the connection between furnace and tube bank and in the gas 
recirculation system were designed in accordance with the latest information 
contained in G. E. C.’s bulletin No. G.E.D.—110—A. There is not more 
than 0-3 inches water pressure friction drop through the whole system exclu- 
sive of the tube bank. 

85 per cent. of the gas is recirculated and 15 per cent passes through the 
preheater to the stack. The stack gas temperature is about 325° F. and the 
preheater air about 225° F. Ww. L. 


538. Remore Conrron Operation. L. De Florez. Oil and 
Gas J., 1930, 28 (47), 124. 


Although temperature pressure and volume indicators disposed centrally 
on a control board are now standard practise, remote valve control is not 
general. Hydraulic gear has been used but, like manual operation, is generally 
accepted to be clumsy owing to the tendency to hunting in the plant which 
is detrimental to 

The gear described uses self-synchronising A.C. motors which remain 
accurately in phase, thus any power transmitted to one motor will be trans- 
mitted to another energised motor connected to it with comparatively little 
distortion. 

In practice, a central control is geared to rotate the transmitting motor. 
This in turn causes rotation of the receiving motor, which rotates correspond- 
ingly the valve connected to it by a shaft and worm gearing. 

The mechanism is safeguarded by the fact that the motors do not rotate 
when energised by the current but respond only to hand motion. There is 
no danger of overloading or breakage since the power is applied to the trans- 
mitting wheel which feels all resistance to rotation of the yalve. A.R. 58. 


539. Tuse Sritts Sertes ror Torrinc anv Repvucine. G. Reid. 
Refiner, 1930, 9 (3), 67, 82. 


The plant described was designed to process 10,000 barrels of crude daily, 
securing maximum yields of gasoline, kerosine and gas oil, and correlating 
the operation so that gas oil yields were balanced against the requirements 
of two cracking units. 

Incoming crude is preheated in a series of vapour and liquid heat exchangers 
and passed into the lower section of a bubble tower, a light gasoline stream 
being taken overhead. Partially stripped crude accumulates, and flows by 
gravity to a surge tank, where hot oil pumps pass the crude through two 
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of igh’ gas off le seanoved. 

Residue (topped crude) accumulating in the bottom of the 
an accumulator, and thence hot oil pumps discharge it to tw 
These are each of 4000 barrels capacity. Here the crude is heated to about 
850° F., and a back pressure of 250 Ib. per square inch is 


stripper tower, cooled and stored. From a lower section of the tower 
goes 


The first is a light and the second a heavy gas oil. These, blended with the 
gas oil obtained during the topping 
for the Cross cracking plants. The operation of the cracking units does not 
differ from conventional Cross operation. Ww. L. 


540. Proretter-Dreive Means. C. H. Jenkins, Assr. to Jenkins Petroleum 
Process. Co. U.S.P. 1,744,474. Jan. 21, 1930. Appl., Dec. 24, 1926. 


This invention is a means for causing the circulation of oil in the circuitous 


and outside the still. 


541. Treatrinc Hyprocarspon Om. C. W. Watson, Asser. to Tex Co. of 
New York. U.S.P. 1,744,599. Jan. 21, 1930. Appl., Nov. 11, 1927. 


In this invention, a battery of stills, each fitted with an efficient fractionating 
column, is divided into two or more groups according to the 
Pre-heated oil is continuously charged to the first still of the first group and 
the oil from the next to last still of each group is charged to an intermediate 
point in the fractionating column of the last still of the same group. The 
distillate fractions from each group of stills are collected. 

It is claimed that more thorough separation of the various fractions is 
more flexible in operation and using less fuel. 


542. Rerintnec System. A. G. Peterkin, Jr., Assr. to Atlantic Refining Co. 
U.S.P. 1,752,455. April 1, 1930. Appl., April 8, 1926. 


A solid reagent is suspended in the reflux fed to the fractionating towers 
of a unit. This reagent may be clay, Fuller's earth, bauxite, bone black or 
other catalytic or absorbent material or copper oxide, lead oxide or similar 
chemicals or a mixture of any two or more of these reagents. The reagents 
are suspended in the reflux by means of an agitator and the mixture fed into 
any desired section of the tower. Products drawn off from any plate of the 
column are filtered to remove the reagent and can then be cooled or, in the 
case of products of low viscosity, can be cooled and the reagent removed 
either by filtration or settlement. The recovered refining agents may be 
revivified and re-used. It is claimed that the invention effects a material 
saving over usual refining procedure. w.L. 
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residuum heat exchangers in parallel. From these, the crude passes to No. 1 
‘tube still (transfer temperature 570° to 580° F.), and thence to a bubble 
tower. An overhead stream of straight run naphtha is taken off, and from 
the bottom of the upper section a stream of kerosine is taken, flashed in a 
arate bubble tower is provided for each still, and the overhead from these 
passage, @ housing for the member, a support for this housing, a means for 
packing the driving member and housing to prevent the passage of oil between . 
them, and a self-aligning bearing for the driving member beyond the packing 
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543. or HyprocarBons. H. H. Hewetson, Assr. to Standard 
Oil Development Co. U.S.P. 1,753,149. April 1, 19030. Appl., June 25, 
1923. 

A battery of stills is arranged in series each still being fitted with a fractionat- 
ing tower and the necessary connections, flow lines being provided to allow 
unvaporised residue to flow from still to still. From the bottom of each 
column a line connects into the intermediate section of the tower next 
so that when in operation all condensate in any one column is forwarded by 
steam lift or other pumping medium to the tower next in the series. 


under vacuum. The temperature of 

high as feasible short of cracking, and then the overhead from the vacuum 

tower will be heavy lubricating oil. It is claimed that the invention secures 

very complete yields of lubricating stocks and all other products with sharp 

separation and without the operating difficulties of the old vacuum battery. 
w 


See also Abstracts Nos. 477, 482, 486, 487, 495, 499, 506, 527, 530 and 
560. 


Engineering. 
544. Recent Devetorments ix THe IngEcTION or FUEL IN 
Dreset Encrves. Fuel, 1930, 9, 130. 


amount for the required load, but the injection must be 

stroke. Fuel atomization and intimate mixture with the air requisite for 
combustion are also bound up with the problem. Diesel himself was driven 
to use the indirect method of air-blast injection of the fuel, but in recent 


charge, though affected by the turbulence, ee oe 
of injection, the injection pressure and the total cross-sectional area of the 
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In recent years the main tendencies in Diesel engine design have been closing 
towards increase in size, speed and output per cylinder and particularly nozzle. 
towards better systems of fuel injection. injectio 
The question of fuel introduction is a fundamental one for efficient Diese! device. 
Two 
lation. 
can be 
extrem 
be ado; 
years the airless “ solid” injection system has been so improved that.it is which 
becoming more and more extensively adopted. It has the manifest advan- injectic 
tages of cutting out the air-compressor, so giving a higher overall thermal therefo 
efficiency and power-weight ratio, cheapening the unit and simplifying of the 
attendance. to the | 
With airless injection, special means must be adopted to effect adequate betwee 
mixture of the atomized fuel with the requisite air since the flow of injection pressuz 
air is absent. For this reason turbulence of the combustion air is induced, * Sule 
either by directing the suction air (4-stroke) or scavenge air (2-stroke) or escunit 
by means of a pre-combustion chamber. This last method allows the expan- eceum 
sion, due to partial combustion of the charge in the chamber, to camse a menses 
swirling flow into the cylinder head, where the residual, heated, compressed is the 
needle 
that al 
and th 
the holes affects the angle of the spraying cone and therefore the penetration ; been di 


ee 


has thrown some light on the subject. 
two main types are the direct-pump injection and the constant pressure 
type in which injection is indirectly effected with storage of the fuel. The 
direct-pump method is the more obvious and was the first in use, but has 
given rise to difficulties with higher-speed engines. The pump has to carry 
out its work of metering and injecting the fuel in a period very short.in 
comparison with the working stroke. With constant pressure storage, the 

the 


comparatively long period between injections is available for doing 
same work. In the latter method therefore, the pump can be made smaller 


pipe line. The expansion of the pipe compressed the rods and varied the 
current flowing through the point of contact. The variations were amplified 
by thermionic valves and measured on a specially damped string galvanometer. 

These considerations and the experience gained on the test-bed and in 
service suggest fuel accumulation under pressure as a better alternative. 
The fuel-pump becomes merely a delivery pump to the Accumulator and 4 
closing device is introduced between the accumulator and the, injection 
nozzle. The usual device is to have a spring-loaded fuel needle closing the 
injection nozzle, preferably with an additional mechanically-operated blocking 
device. 


Two different methods of metering the fuel can be employed in fuel accumu- 
lation. An excess of fuel can be kept constantly under pressure and metering 
can be done by means of varying the time period of valve opening; this is 
extremely difficult to control. Alternatively, “ filling accumulation” can 
be adopted in which only sufficient fuel for the next injection is stored under 
pressure. This method suffers from a number of troublesome drawbacks, of 
which the following is unavoidable. The fuel pressure required to lift the 
injection needle only acts on the annular surface above the seating. It must, 
therefore, be higher than the fuel pressure, acting on the whole under surface 
of the needle, at which the spring will return the latter to its seat. Owing 
to the linear elasticity of the accumulator there is, therefore, no choice except 
between eniferm in seguiar cyclo at low leads or high 
pressures at maximum load. 

Sulzers’ claim to overcome all the fundamental drawbacks of pure filling 
accumulation by means of their “ accumulating valve.” In this the 
accumulator is a space under a spring-loaded plunger which lifts when the 
measured quantity of fuel is introduced into the valve. The special feature 
is the circumstance that the plunger positively operates the closing of the 
needle at the end of its injecting movement. It is claimed for this method 
that all troubles due to pressure oscillation in the fuel piping are eliminated 
and that leakage is not important so long as the pump is large enough to 
make up losses. Several modified forms of the accumulating valve have 
been designed to suit the requirements of different engines. , G, B,.M,.. 
& 
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% injection are due to air pockets in the fuel line and compressibility of the 
fuel, both of which lead to delayed injection and poor atomization, to ‘‘ breath- 
ind ing "’ of the fuel piping and pressure waves in the line which lead to “ dribble ” 
and other sources of failure. Sulzer Bros. have carried out experiments on 
the “ breathing of fuel lines,”’ the results of some of which are given in this 
paper. The method of investigation was to measure the change in electrical 
resistance of two graphite rods (lead pencil) clamped together against the 
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545. Tue Dieser Apriiep To Roap Transport. W. H. Goddard, 
J. Inat. Petr. Techn, 1930, 16, 423-449. 


The f 
compared with the petrol engine :— 
Heavy Oi Engine. 


table summarises the advantages of the heavy oil engine as 


Petrol Engine. 


Thermal efficiency, 35-36 per cent. Therma! efficiency, 22-23 per cent. 

Great variety of suitable fuels. Only suitable for fuels with narrow 

High fiash-point fuel, reducing fire Low flash-point fuel, giving consider. 

High compression ratio (up to 16:1). Maximum compression, about 6: 1. 

No distribution troubles in multi- Poor fuel distribution in multi. 
cylinder engines. cylinder engines 

Even torque owing to slow rate of Explosive combustion. 


ion-igniti ‘ 
only one uses the two-stroke cycle (Junker’s opposed piston). 
direct injection (M.A.N., Linke-Hoffmann, Krupp). 
pre-combustion chambers (Mercédés-Benz, Deutz, Kérting). 

injection and the other has a special bustion chamber with a venturi 
cylinder capacity varies 
from 5-8 the four-stroke engines and attains 15-18-5 in the two-stroke 
opposed piston type. 


Direct Injection v. Pre-combustion Chamber.—The advantages of direct 


Fuel-injection.—A short description is given of the successful Bosch pump 
‘for multi-cylinder engines. This is a constant stroke pump with by-pass 
regulation of the fuel charge. The turning of the pump piston, on which is 
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Easy start in all weathers. Difficult start in cold weather. accelere 
No accessory failures. Failures due to magneto, carburettor the 6 o 
and plugs. ee 
Complete combustion giving no car- CO in exhaust. at 1600 
bon monoxide in exhaust. 10-15 — 
per cent. more mileage per gallon. te 
é As regards economy, irrespective of relative fuel costs which at present 
favour the heavy oil engine, the greater mileage per gallon of the Diesel- 546. 
engined lorry gives an appreciable saving in running costs. The life of the En 
engine is longer and the decreased fire risk with the heavy fuels is a great Cast 
advantage for storage and particularly for passenger transport. stecls. 
Types of Compression-Ignition Engine.—The various types of heavy-oil | 
engine can be classified as follows :— 
‘ Two- or four-stroke engines. 
Direct injection or pre-combustion chamber. It ra 
Solid-” or air-injection engines. 
thicknes 
The 1 
Associat 
being 
(1) Ni 
mixture 
(2) Te 
(3) Be 
for the’valves. Unfortunately very high fuel injection pressures are necessary (5.) T 
to obtain the necessary atomisation and mixing with air for combustion to given). 
‘be complete and the exhaust sweet. In the pre-combustion chamber type, Iti 
the high degree of turbulence obtained by the design obviates the necessity , mh 
for high injection pressures. Though the chamber slightly complicates = 
manufacture, it lends itself readily to experiment, since it is easy to op on 
remove and replace by a chamber of different design. This is the secret of 
‘the success obtained by the Mercédés-Benz and Deutz-Kérting engines. ae 
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for marine work, without the price having markedly 


Conelusions.—The author stresses the advantages of the compression- 
ignition engine for road transport as regards ease of handling, flexibility and 
acceleration. He considers that the probable trend of design will be towards 
the 6 or 8 cylinder engine with pre-combustion chambers and low injection 
, overhead valves, 4-stroke cycle developing about 12 H.P. per litre 


air or mechanical to obviate the carriage of accumulators. 
The life of such an engine would be about 40 per cent. greater than that of a 
petrol engine of the same power. G. B.M 


Engine Users’ Assn. J. G. Pearce, Nov. 1, 1929. 

Cast iron is really a wide range of ferrous alloys, more complex than the 
steels. Its importance is shown by the fact that it comprises about one 
half the tonnage of a Diesel unit. 

Definite test figures or i iti are the usual basis for 


It is possible to obtain different structures, and hence different properties, 
from the same composition, by varying factors such as rate of cooling 
i ete. 
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rd. cut a helical groove, determines the end of injection, the timing of the 

commencement of which is constant. The setting of the piston is controlled 
as by the govenor, which, in turn, is regulated by the driver. 

Diesel Fuel.—Though the compression-ignition engine can operate on & 
variety of fuels, even including tar-oils, the most suitable fuels for the high- 

ow in these fuels, eapecially as regards the exhaust at light . The exhaust 
gases, though less toxic than those from a petrol engine, have an appreciable 
er. odour, which is distinct from that to which the public is accustomed. As 
regards the effect on price of an increased demand for heavy oils it must be 
1. borne in mind that fuel oils are already used in enormous amounts, particularly 
Iti. increased. 
at 1600 R,P.M. and weighing 13-15 Ib./H.P. Starting will be either by com- 
ent 
el- 546. Mopern Cast Irons AND THEIR Properties. Diesel 
the 
pat 
-oil 
purchasing iron castings. esting methods are very varied and conditions 

The testing procedure —— by the British Engineering Standards 
— in Specification No. 321 is now often used, the main features 

<= 

(1) No chemical analysis is required; the manufacturer supplies any 

(2) Test bars are to be cast separately. 

(3) Both tensile and transverse tests are asked for. P 

(4) Cylindrical test bars are used instead of the usual rectangular or square 
bars. 

(5.) The size of test bars is to vary with size of casting (the standards are 
given). 

It is well known that, in cast iron, specific strength diminishes with increase 
in section. Curves are given illustrating this, and showing variation of 
strength with diameter, for three irons having different silicon content. 
The strength used for these curves is the transverse rupture stress, Tensile 
strength also diminishes as section increases, and the ratio of transverse 
rupture strength to tensile strength varies from 1-65 to 2-25, according to 
the quality of the iron, The compression strength of cast iron does not 
modern irons, the ratio is now usually 4:1 against the previous 6: 1. 

Q2 


228 a - ABSTRACTS. 


In recent tests on fatigue strength, cast iron behaved relatively better 
than steel and wrought iron ; it appears to have a capacity for adjustment 
to stress, which is a form of ductility. Fatigue strength appears to be related 
to composition, in much the same way as are static strengths. 

Attempts to ascertain wear resistance of cast iron gave useful compara. 
tive results, but bore no regular relation to service tests. Some hold that a 
ferritic iron wears best, others believe in pearlitic iron as the best for wear 
resistance, The pearlitic iron has a higher carbon content than the ferritic. 
Phosphorous content affects wear resistance. If the phosphide is distributed 
regularly, as a fine continuous network, good wear resistance is obtained, 
Nickel has the effect of diminishing the difference in hardness between thick 
and thin sections. There is no precise relationship between Brinell hardness, 
or any other hardness test, and resistance to abrasive wear, but generally, 
the stronger an iron mechanically the better its wear resistance. This does 
not lie in the hardness but upon a capacity for hardening in_use. 

Very little trouble is now experienced in engine practice with 

and distortion of cast iron due to heat. A universal test for heat resistance 
is impracticable. Cast iron in general shows less proportional deterioration 
in strength at high temperatures than other ferrous materials. 
_ The presence of sulphur to the order of 0-1 per cent. is not serious if the 
manganese content is sufficient. There is a critical point for the manganese 
content which should be above that required to combine with the sulphur 
present ; above or below this it hardens the iron. 

minor part in determining the properties of cast irons. 

547. IMPROVEMENTS IN CARBURETTORS OF 
F. H. Royce. E.P. 324,633. Jan. 23, 1930. 

This invention relates particularly to aero petrol engines and is designed 
to counteract the effect on the volatility of the fuel of the fall in temperature 
at high altitudes. 

It is common to provide means whereby the pilot can correct the rarefica- 
tion of the atmosphere at great heights by reducing the ratio of fuel to air. 
The present invention is to be used in conjunction with such a mixture 
control and consists in providing the carburettor and/or induction pipe 
with an additional heat supply automatically as the petrol supply is reduced. 
One method where jacket water heating of the induction system is used, 
is to connect the mixture control to a valve in the water supply pipe to this 
jacket. The valve is arranged so that as the mixture strength is reduced 
to correct for altitude, the valve increases the area of the supply pipe and 
allows a greater flow of warm water to the induction manifold or carburettor 


jacket. G. B. M. 
See also Abstracts Nos. 505, 526 and 537. 


Road Construction. 


548. American AND Enouish Roap Practice. W. W. Davies. Roads 
and Road Constr., 1930, 8 (87), 86. 

' Great Britain has twice as many roads per unit area as America and in 
spite of the enormous numerical preponderance of vehicles in the States there 
are 1°4 times as many vehicles'and 75 times as many people per mile of road 
in this country.  Sand-clay and gravel roads are practically extinct in Great 
Britain but make up about 70 per cent. of the total American mileage. Con- 
crete highways form about 10 per cent. of the American mileage, and not 
modé 2 per cent. of the British. 
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_ soap and water has been found superior to kerosine or furnace oil. w. H. tz. 
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There is a growing tendency to avoid long stretches of straight road, par- 
ticularly where combined with a uniform gradient. The use of transition is 
becoming more frequent, not only for connecting straights with curves, but 
also for easing abrupt changes from one degree of curvature to another. A 
minimum of 500 ft. of sight distance is desirable though not always obtain- 
able. On horizontal curves a minimum curvature of 1150 feet radius is recom- 
mended in America and 1000 feet radius is aimed at for arterial road work in 
Great Britain. Research on physical tests and also on safety measures is 
engaging the attention of investigators in both countries. w. L. 


iuladelphia, Feb. 1930. 


549. Privcreres or PREPARATION AND UsE oF AsPHALT PavING 
Mrxrures. J. Adler. 

It is believed that the objective of present research on the stability of 
asphalt surface mixtures is the determination of all the factors which affect 
stability, and the relative importance of each. In the application of this 
knowledge to the proportioning of surface mixtures, especially for heavy 
traffic roads, the basis should be a well-graded aggregate with sufficient filler 
to produce low voids. To this is added only enough bitumen to produce a plas- 
tic, waterproof mixture in which thorough packing of the aggregate will be 
obtained under the roller, which in turn should give high stability. W. H.T. 
550. PREPARATION OF ASPHALT Pavine Mixtures. J. W. Davitt. 

Asphalt paving mixtures, although of correct proportions and design, may 
be ruined by unsuitable conditions of mixing. Materials should be delivered 
to the bins above the mixing box at a uniform temperature and grading. 
The factors which control the temperature in hot storage bins are :—Design 
and speed of fan and dust collector system, operation of oil burner, and rate 
of feeding materials. With a suitable design of fan and collector system, the 
moisture and the material passing a 200 mesh sieve will be removed and hot 
gases will be drawn through the cascading material in the drum. With the 
burners near maximum capacity, and the fan properly regulated, any change 
in temperature must be due to the rate of feeding. The latter can now be 
controlled by mechanical devices which will deliver sand or stone to the ele- 
vator at any desired rate. In the design of bins, the sides connecting the gates 
should be steep enough to make the material slide rather than form a hole 
above the gate. The pug mill type of mixing box in which the shafts turn in 
opposite directions, is steam jacketed, has manganese liners and the gate is 
opened and closed by a steam ram. The teeth have renewable tips and the 
speed of the shafts is now usually 75 revs. per min. Difficulties with regard 
to weighing or measuring the raw materials are now obviated by the use 
of a semi-automatic device. The gate lever is opened by hand and held open 
by @ catch which fits over a bolt on the side of the lever. A spring strong 
enough to close the gate connects the lever to the bin. A mercury switch, 
connected with a solenoid through a relay switch, is mounted on the scale 
beam. When the proper amount of material is in the scale pan, the beam 


rises, the mercury connects the two points in the switch, the solenoid releases 


the catch and the gate is closed. A similar operation is used on the asphalt 
valve. The bucket used for asphalt cement should be steam jacketed, hose 
connections being used in order not to affect the balancing of the bucket. In 
mixing sheet asphalt, it is essential that the sand and filler be mixed for 15 secs. 
before the asphalt cement is added ; the time of mixing may thus be shortened. 
In oiling truck bodies to prevent the mixture from sticking, a mixture of soft 


tter 
nent 
ated 
ara- 
ata 
year 
itic, 
ited 
red, 
lick 
e838, 
lly, 
joes 
is 


2304 ABSTRACTS. 


551. Tue Use or on Brrummvovus Pavemerts. C. L. 
Donovan. 

The increase in the use of finishing machines for finishing bituminous sur- 
faces has been due to the recognised saving in labour and time and to the 
better quality of the finished work. It would appear that any “ mix "’ (either 
hot or cold) that is suitable for hand raking can easily be finished by machine. 
The largest plants have a capacity of 900 to 1000 tons per day, while the 
normal size varies between 250 to 450 tons per day. In one instance, the 
average area dealt with in 19 days of hand raking was 1400 sq. yards. per day, 
while with the use of the finisher, the average for 14 days was 2300 sq. yds. 
per day. In the latter case, four rakers were dispensed with. It is possible 
to lay about 700 sq. yds. per hour on an 18 ft. road and with an increase in 
width of pavement, production will increase accordingly, as the machine has a 
constant working speed regardless of width. The saving of labour where 
machine finish is used is considerable ; only one back raker is necessary although 
where spreader boxes are not used,the usual number of shovellers must be 
retained. The use of spreader boxes will eliminate all but one shoveller, although 
two men must be used to operate the boxes. The machine must be run upon 
forms of strength and contour sufficient to support it, but where a concrete 
base is already in place, the machine is operated on the edge of the concrete 
header. The usual type of wooden forms are 2x 8, 2 x 6, or 3 x 6, set on edge 
and fastened to wooden stakes but where the machine is used to finish both 
binder and top course, 4 x 4 forms are used for the binder course, after which 
a 2x 4 form is fixed on top to allow for the top surfacing. Careful setting of 
the forms is essential because they are the governing factor of the smoothness 
of the finished pavement. It is recommended that steel strips be placed on 
the forms to guard against damage from the sliding action of the screed mem- 
ber and to bridge any irregularities in the forms themselves. The steel 
strips should be of suitable thickness to compensate for the compression by 
rolling, so that when rolled, the finished material will be of exact thickness. 
On city street work, the finisher can be operated on the inside edge of the 
curb and gutter; and where there is not a distinct change in crown at the 
intersection, the finisher lays the centre strip and the wings are hand raked. 
On streets wider than 30 ft., the asphalt can be laid in two or more strips and 
in such a case, it is best to insert small steel dowels (4 ins. long) spaced longi- 
tudinally down the concrete slab. A wooden form is placed over the dowels 
and the finisher run on this form. W. H. T. 


552. Lam Aspuatt Pavemewts. A. W. Dow. 


Recently there has been an increased demand for cold laid asphalt pave- 
ments because these materials can be handled by normally available equipment 
and do not require highly skilled labour. These pavements can be classified 
under the following headings: Rock asphalt, Amiesite type, cut-back asphalt 
binders, emulsified asphalt binders, Colprovia type and Macasphalt type. 
Rock asphalt normally requires heating to facilitate laying, but on occasions 
the rock has been pulverised and laid cold, the traffic causing consolidation 
and smoothing. Kentucky rock asphalt is a suitable material for this 
purpose and consists of a friable quartz sandstone containing 7 per cent. 
of a very soft bitumen. In the powdered condition it resembles a very 
dark brown sugar and has practically no bind until the grains are forced 
together by pressure. The Amiesite type of pavement is a manufactured 
product consisting of a stone aggregate, liquefier and asphalt content. The 
pre-dried stone is first mixed with about | per cent. of liquefier until it is 
thoroughly coated and then hot asphalt cement of about 100 penetration 
is added together with hydrate of lime. The pavement is laid in three courses, 
binder course, wearing course and top dressing. The lime aids in the mixing, 
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and whereas naphtha was formerly used as a liquefier, kerosine is now 
employed owing to its lower volatility. It has also been found that the 
addition of rubber latex adds greatly to the strength of the pavement, making 
the asphalt cement more adhesive and ductile. For cut-back asphalt binders, 

be dry and its type is governed by the use for which it is to be employed. 
Emulsified asphalt is the ideal material from a theoretical standpoint for 
making mixtures. There is no necessity to dry the stone while the fluidity 
of the emulsion allows penetration into the smaller voids. The emulsion 
should break shortly after the pavement has been laid, but if it is delayed 
too long, there is danger that rain may wash the emulsion out of the pavement. 
Colprovia is manufactured as follows: The aggregate is weighed into the 
mixer and is there mixed with a heavy oil until all the stones are thoroughly 
coated. Powdered hard asphalt is then added which adheres to the oil 
coating and becomes uniformly distributed throughout the aggregate. A 
limestone or other filler is added as in a hot asphalt mix, and after unif 
mixing, the mixture is ready for laying. A suitable hard asphalt is one with 
@ penetration of about 4 and a melting point between 230° and 250° F., 
while the flux oil must be of such a character that when mixed with the 
asphalt at normal temperatures, the two will slowly blend and form an 
asphalt cement. 
asphalt with a petroleum flux at a temperature not exceeding 230° F. The 
aggregate used with the blend is the eame as is used in any of the hot mixed 
bituminous types and is dried before mixing at a temperature of not over 
230° F. W. H..T. 
553. Resurracive Streets sy Heater Metnop. R. A. MacGregor. 
The aim of resurfacing asphalt pavements is to obtain a new wearing 
surface, healing up to some extent the cracks and cuts in the old pavement 
and replacing the amount of wearing surface actually worn off. is brings 
the top up to meet the grade of manhole covers, etc., and gives added life 
to the pavement almost equal to that of the original. The original Lutz 
heaters had a steam boiler for the entire operation of the machine and the 
atomising of the fuel. The heat was generated in a large combustion chamber 
and the flame did not reach the pavement. With the advent of the internal- 


3 


last five years has varied from $1.10 to $1.25 per sq. yd., while that for 
asphalt pavement, without foundation, has varied from $2.75 to $3.40. 
The new wearing surface averages from 1} in. to 1} in. in thickness. Owing 


the new surface receives a better compression than a new pavement. 
Tests for density show higher results and the surface after rolling shows 
fewer waves. W. H. T 


554. MAINTENANCE OF ASPHALT RECORDS AND 
Costs. R. H. Simpson. 

The object of this paper is to give some definite data on the cost of main- 

taining asphalt pavements. It is pointed out that in spite of the importance 
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of the repair problem, it has not been given the study that has characterised 
pavement construction. In Columbus, Ohio, prior to the year 1900, asphalt 
pavements were laid on a 6 ins. natural cement concrete base. Subsequently, 
a Portland cement concrete base of the same thickness has been used. About 
200,000 sq. yds. of old pavements have been resurfaced with asphalt, a binder 
course being used to bring the old pavements to the proper crown. Sheet 
asphalt has been used almost exclusively, consisting of 1} ins. of wearing 
surface laid over 1} ins. of binder. Practically all the repair work has been 
done by the “cut out” method, surface heaters only being used in con- 
nection with building up settlements. The repair plant is equipped with 
asphalt storage tanks, heating kettles, sand dryer, storage bins and scales for 
weighing all material and a motor driven pug mill for mixing. The dryer is 
equipped with automatic coal stokers and the mixture is laid raked and 
rolled in the usual manner. Maintenance data consists of area of improve- 
ment, area repaired each year, repair cost each year, unit cost in terms of 
total area, cost per yard per year, and total accumulated cost. The cost per 
yard per year is the average yearly cost of repairs for the age period under 
consideration. This method of averaging the repair costs minimises the 
influence of fluctuating prices. The repair costs of all asphalt pavernents have 
been calculated and tabulated, the results being shewn on charts. Fig. | 
shews the repair costs of all asphalt pavements for all ages from 1 to 36 
years. It is seen that the cost increases uniformly with the age. In Fig. 2, 
giving the comparison of repair costs for light and heavy traffic pavements, 
it is noted that the costs for the former increase up to the seventeenth year 
after which the increase is more rapid. For the latter, there is a marked 
inerease in cost from the 9th to the 12th year. Fig. 3 shews a comparison 
of costs of pavements laid prior to and subsequent to 1900. With the former, 
the cost increases with age at a fairly uniform rate, while the latter shews a 
marked increase in cost from the 10th to the 12th year. It also shews that the 
modern asphalt pavement, subject to modern traffic, is being maintained at a 
lower cost. Fig. 4 indicates the yardage requiring no maintenance compared 
with the total yardage at various ages. Fig. 5 gives a comparison of repair 
costs of pavements on thoroughfares with street car tracks with others of 
comparable traffic. Repair costs for the former are greater than those of the 
latter owing to the fact that the car tracks forces a large part of the motor 
traffic to the sides where excessive wear takes place. W. &. Tf. 


555. Lasporatory INVESTIGATION OF A New Tueory oF SHEET ASPHALT 
Pavine Mrxrure. F.Macnaughton. 10th Annual Michigan Conference 
on Highway Engineering. 

The author cites a number of opinions relating to voids, surface area, grading 
and compaction under traffic. He presents, at length and with studies of the 
probable behaviour of the constituents of mixtures, his suggested modifications. 
He outlines methods of investigation ; describes, with a number of graphs, a 
series of tests and experiments which he carried out ; and gives the composition 
of the materials tested. He concluded that the cone test was a reliable 
measure of the volume of voids in the mixtures, and that the bitumen content 
is limited by the volume of voids in the compacted aggregate. In some cases, 
surface area is a factor in limiting the amount of bitumen which a mixture 
will hold, to a maximum rather than to a minimum and, probably, regardless 
of.the number of voids. Bitumen films need not be uniform in all mixtures. 
It is desirable in any mixture to keep the bitumen content as high as possible 
without impairing the stability of the mixture. The mixtures which best 
resist displacement, as shown by the penetration test, are those with aggre- 
gates so graded as to have the voids individually and in total volume as small 
as possible. 
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For lighter traffic, a less stability suffices and more bitamen is desirable, to 
offset the tendency to crack. 

The aggregate for that should individual 

These conclusions are tentative and the consistency of the asphalt to be 
employed has not been considered. The greater the stability required, the 
harder must be the asphalt cement, within limits, in degree of brittleness and 
degree of softness permitting of the healing of cracks in hot weather. The 
penetration test seems to give a better measure of relative stability than do 
other tests but some modification to give an actual, if arbitrary, measure of 
stability should be developed. Perhaps magnitude of load would serve better 
than depth of penetration in a given time. w. L. 


See also Abstracts Nos. 524, 525 and 582. 


Antidetonation. 


556. AND ANTI-KNOCK ProreRTIEsS oF GasoLINE. G. A. 
Burrell. Nat. Petr. News, 1930, 22 (13), 72. 

The changes in gasoline specifications from the early days of the auto- 
mobile to the present day are reviewed, especially in respect of specific gravity 
and volatility. The surface carburettor demanded a fuel of low gravity and 
high volatility, but the introduction of the jet type carburettor enabled much 
less volatile gasolines to be used, and higher specific gravities became general. 
During the war the demand for motor fuel led to deeper cuts being taken into 
the crude, and the anti-knock value decreased. Larger cylinders and heated 
manifolds combined to make engine knock an important subject, and for a 
time compression ratios were reduced. A definite specification for fuel for 
U.S. Government use was first adopted in 1918, and four revisions were made 
up to 1924. The last revision specified a maximum sulphur content of 0.10 
per cent. 

At present, volatility and anti-knock value are emphasised, colour and 
gravity have little significance, and sulphur content is under scrutiny. The 
present tendency is to reduce the price differential for special anti-knock 
gasolines, and the gum test is growing in importance with rise in temperature 
of cracking processes and increase in the heating of inlet manifolds. 

The A.S.T.M. distillation test has been thoroughly examined in relation to 
engine behaviour, and now possesses considerable usefulness. The 10 per 
cent. point is an index to the risk of vapour locking in the fuel system, and a 
minimum and maximum value is frequently specified. 

The 10 per cent. point should not be much higher than 140° F. if the engine 
is to start easily from cold at 0° F., and if a fuel permits easy starting in cold 
weather it will lead to vapour locks if the fuel system reaches a temperature 
in the neighbourhood of the 10 per cent. point. 

According to Brown, the ability of a fuel to start an engine at 65° F. depends 
largely on the constituents distilling up to the 200° F. point (A.8.T.M.), and 
for starting at 35° F. on those up to 150° F. End point differences of 350° 
to 450° F. have no effect on starting. 
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For acceleration, he concludes that the central part of the curve is the most 
important, as from 30 to 60 per cent. has to be vaporised. The 85 per cent. 
to 95 per cent. point is the most important as indicating the dew point. The 
end point is of the least importance. Brown also criticises motor manu- 
facturers on the grounds that the inlet manifolds are often overheated—a 
relic of the period between 1920 and 1923 when fuels were of very poor 
volatility. 

The Bureau of Standards finds that the dew point is determined by the 
90 per cent. A.S.T.M. point, that the end point has no significance, that the 
“ bubble point "’ is determined by the 10 per cent. point, that the I.B.P. has 
no significance, and that specifications of temperature at 10 per cent., 90 per 
cent., and an intermediate point such as 50 per cent. suffice for a complete 
practical specification as regards the volatility of a gasoline. 

Brown uses the term “ effective volatility,’ defined as the quotient obtained 
by dividing the weight of fuel in the mixture delivered to the motor cylinder 
by the weight of fuel in the mist supplied at the carburettor. He finds that 
motor fuels should have an effective volatility of not less than 45 per cent. to 
60 per cent. under conditions of use if the engine is to answer to the throttle 
with a delay of not more than 4 to 5 seconds. Since about 30 per cent. of the 
fuel is carried as mist into the cylinder, the 30 per cent. point is the most 
important, indicating engine performance during the warming up period or 
in cold weather. He euuthaile that the part of the A.S.T.M. curve up to 40 
per cent. to 50 per cent. indicates effective partial volatility, and the part 
from 50 per cent. to 90 per cent. the effective volatility under steady driving 
conditions. Most fuels operate successfully with pressure feed, although they 
may lock badly when fed from a vacuum tank. 

Trouble appears when the volume of vapour is from 2 to 3 times that of 
the: fuel flowing through the jet. It is suggested that the temperature at 
which the vapour pressure, as determined by the Reid method, is equal to 
atmospheric pressure closely corresponds to the temperature at which vapour 
tock ic first observed. 


Increased volatility is being obtained by the addition of natural gasoline 
up to as much as 40 per cent., depending on the character of the material, 
although there is no upper limit as the natural gasoline may be cut to remove 
the light fractions. Higher degrees of cracking also give more volatile fuel. 

Anti-knock value without volatility is useless, and the Ethyl Gasoline 
Corporation now control the volatility of the fuel into which Ethyl Fluid is 
introduced. 

The factors governing knock in engines are compression ratio, temperature 
of the combustion chamber, fuel-air ratio and combustion chamber shape. 
Carbon formation increases knock by insulating the combustion chamber and 
increasing compression ratio. Inlet heating and engine speed are also factors 
affecting the occurrence of engine knock. Temperature has a greater effect 
on the anti-knock rating of fuels than all other effects combined (according to 
Bartholomew). 

The tendency to knock limits the attainment of increased power by 
increase of compression ratio, although an increase of ratio from 6 to 7: 1 
increases mileage per gallon by 7 per cent. 

High anti-knock value is secured by adding lead tetraethyl or other dope, 
by using straight run gasoline from highly aromatic or naphthenic sources, by 
cracking charging stock from these petroleums, by cracking at high tempera- 
tures (vapour phase), and by re-cycling with liquid phase cracking. Paraffinic 
charging stocks can also be cracked to make 4 suitable anti-knock fuel. 
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557. New Kwocx Testive Apparatus. Oil & Gas J., 1930, 28, (42), 190. 
Engineering Dept. Ethyl Gasoline Corpn. 


The Ethyl Gasoline Corporation knock testing apparatus has been re- 
designed and is now quite distinct in detail from the original Delco unit, 
although fundamentally similar. Testing methods have not been 
except by the use of improved instruments to secure greater speed and 
accuracy. The engine is coupled by V-belt to a synchronous generator, both 
being mounted on a cast-iron bedplate. The engine bore is 2} ins., and the 
stroke 4§ ins. Valves, spark plug, bouncing pin opening and exhaust and 
inlet ports are completely surrounded by jacketing to give proper cooling, 
and vapour pockets are avoided by the use of a circulating pump maintaining 
rapid flow. Special cooling liquids may be used to give a jacket temperature 
up to 400° F. 

The speed is usually limited to 1,000 r.p.m. and may be less. The exhaust 
valve spindle is fitted with a lubricator holding sufficient oil for a few weeks’ 
running. The connecting big end is 2 ins. diameter and the crankshaft runs 
in ball bearings. Lubrication is by splash, and two camshafts are available 
to suit the lower (about 600 r.p.m.) and higher (about 1,000 r.p.m.) speeds. 
The flywheel weighs 200 Ib. and also forms the driving pulley for the gene- 
rator, machined V-grooves being turned in for the belt. The ignition system 
is designed to avoid backlash, and a neon tube protractor is fitted to show the 
actual ignition setting while the engine is running, In addition to the A.C. 
winding, the alternator is arranged with a 70 volt D.C. winding for the ignition 
and bouncing pin circuits. Since the generator can only run at a speed deter- 
mined by the periodicity of the line circuit to which it is coupled, the engine 
speed is fixed for a given ratio of flywheel diameter to dynamo pulley diameter, 
thus alterations to the dynamo pulley size enable the engine speed to be 
adjusted as desired. 

The cooling system temperature is controlled by an adaptation of the 
evaporative method. A long liquid column supports a reflux condenser. A 
pump circulates 8 gallons of cooling liquid per minute, and the liquid is always 
kept at its boiling temperature, the heat absorbed generating bubbles of 
vapour. The liquid-vapour mixture passes through a separating column and 
the vapour is condensed in the reflux condenser. 


Automobile fuels are normally tested at 212° F. and aviation fuels at 
350° F., the higher temperature being obtained with a mixture of ethylene 
glycol and water. Means are provided for precise control of the water content 
to regulate the boiling point. When working at high temperatures and low 
throttle openings, an immersion heater with a three-point switch is used to 
maintain the necessary jacket temperature, and the liquid column is well 

. In addition to the necessary starting apparatus, tachometer and 
auxiliary electrical equipment, the control panel carries the electrolytic cell 
and a knock testing meter for the bouncing pin. The latter consists of a 
heater element coupled in the bouncing pin circuit and enclosing a thermo- 
couple operating a special millivoltmeter, the non-fluctuating reading of the 
meter varying as the square of the knock intensity as measured by electro- 
lysis. This instrument enables the feed for maximum knock to be determined 
with rapidity and decreases the time required for tests to about one-third of 
the old method. 

Since both cylindér temperature and intensity of detonation have an 
effect on the comparative rating of some types of automobile fuels, and on 
almost all types of aviation fuels, the compression pressure needs to be 
specified as well as the jacket temperature and ignition advance. The 


236 a ABSTRACTS. 


standard apparatus includes a compression pressure indicator, so that the 
throttle can always be adjusted for a definite compression pressure irrespective 
of altitude. 

The effect of jacket temperature on the rating of blends of benzole and 
lead tetra ethyl in Mid-Continent and Californian gasolines is illustrated by 
curves which show the importance of controlling this variable to match the 
conditions under which the fuel will be used. R. 8. 


Cracking. 


558. Moprern Rerinine Scrence anp Practice. Article 6, Cracking of 
, Paraffins. G. A. Burrell. Nat. Petr. News, 1930, 22 (3), 55. 


The cracking of paraffin hydrocarbons from the time of Dalton down to 
recent times is briefly outlined. The most searching work on the unbranched 
paraffins from methane ton-hexane has been carried out by Hague and Wheeler. 
The general conclusions arrived at in the work were 

(a) For all the paraffins, the temperature range 700° to 750° C. is a trans- 

sition one. Below this each hydrocarbon follows its own course, but 
above 750° C. secondary reactions occur. 

(6) Aromatic hydrocarbons were obtained over the range 650°C. to 1000° C. 

(c) Primary decomposition of all the hydrocarbons indicates rupture of the 

chain at any position, with the production of an olefin and the comple- 
mentary lower paraffin, or at the limit h 

(d) As the series ascends, the tendency for hydrogen to be eliminated 

rapidly diminishes. 

The earlier work of Hard and Spence is in good agreement with that of 
Hague and Wheeler. 

The formation of aromatic hydrocarbons from paraffins is next discussed, 
a general outline of the work so far carried out being given. . 

T. 


559. Mopgern Rerintne Scrence Practice. Article 9. Forere.uinc 
Crackine Reactions MEANs or THERMODYNAmMics. G. A. Burrell. 
Nat. Petr. News, 1930, 22 (6), 63 


By means of the Nernst heat theorem and the laws of thermodynamics 
it is possible to predict with considerable precision the nature of hydrocarbon 
or other reactions at high temperatures, From thermal data alone one can 
determine :— 

(a) Which of several possible reactions leads to the most stable state of the 


system. 

(6) Whether a conceivably possible reaction can proceed. 

(ec) The magaitude of the driving force tending the reaction ‘to 
proceed, and the condition of equilibrium in the system for the reaction 
under consideration. 

Hence, by means of these calculations, for any system of h 

one can check up experimental data and also compare calculated data with 
actual commercial cracking results. The chief utility of the third law of 
thermodynamics resides in the fact that the condition of equilibrium and in 
particular the equilibrium constant may be calculated for a reaction in the 
absence of direct experimental data. The conditions underlying cracking 
reaction, such as the calculation of free energy, entropy and the equilibrium 
constant, are discussed in some detail. H. E. T. 
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560. Corrosion Crackine Cor. Tupes. B. Mead, 8S. 8. Shaffer and E. 
Camp. Oil and Gas J., 1930, 28 (42), 122. 


Three figures are given illustrating the increase in internal diameter of 
tubes in cracking furnaces working on highly sulphurous charging stocks. 
KAS tubes of approximately 18 per cent. chromium, 8 per cent. nickel and 
74 per cent. iron have been used at temperatures above 700° F. in place of 
carbon steel tubes, with success. The figures clearly show the increase in 
corrosion with increasing temperature, A. R. 8. 


561. Tae Crackmna Process tHE Gas-Maxine Inpustry. J. C. 
Morre!!] and G. Egloff. Gas and Oil Power, 1930, 25, 122. 

Gas from the cracking process, once considered by the refiner as a loss, is 
now finding a market in enriching domestic and industrial gases and as a 
raw material for the synthesis of alcohols, glycols and their derivatives. 

The gas from cracking plant situated near populous districts is being 
utilised to enrich gases such as water-gas, blast furnace, producer and coke-oven 
gas, as it has a high calorific value—approximately 1250 B.Th.U.s per cu. ft. 

The cracking of tars, from some gas-making processes produces substantial 
yields of motor spirit in addition to gas and coke. 

The primary use of the cracking process at the present time is the con- 
version of petroleum into gasoline, but a cracking plant working in conjunc- 
tion with a gas-making plant will produce gas from any hydrocarbon material 
such as tar or oil. 

Of necessity the process must be so flexible that oil of any type can be 
cracked into products in greatest demand, and it can be operated for maximum 
yields of gasoline furnace or Diesel oil, residual oil, coke and gas. The process 
may be so controlled as to produce over 2000 cu. ft. of gas per barrel of charging 
stock, while making high yields of gasoline. 


Cracking-still gas . . ‘ -. 1250 B.Th.U. per cu. ft. 

Blast furnace gas . 


At present cracked gas is used mostly as refinery fuel, but its value has been 
recognised by gas companies, who have started to purchase cracked gas for 
enriching purposes, R. P. 
662. Improvements RewaTING TO THE CRACKING oF Ors. S. Seelig. 

E.P. 296,000. Feb. 18, 1930.. Appl., Aug. 18, 1928. 

In known methods of cracking and distillation by means of a molten 
metal bath, asphaltic oils soon cause a stoppage through clogging of valves 
and conduits. This can be avoided if the raw material is not passed directly 
to the reaction vessel, but is first led through an asphalt separator and the 
purified material then passed to the molten metal bath. 

In the method specified, the raw oil is fed into a tubular heater and dis- 
charged into the asphalt separator ; at the same time the cracked oil produced 
in the molten metal cracking zone is introduced into the same chamber. The 
temperature in the separator is so regulated that the asphalt remains in liquid 
form and may be continuously removed, The vapours from the asphalt 
separator, consisting of unchanged oil and cracked recycle oil, pass to a 
dephlegmator which condenses refined oi] suitable for cracking and which is 
passed to the molten metal bath, whilst the light vapours from the dephlegm- 
ator are led to a coridenser. 
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The asphalt produced in this way is of very good 
original asphaltic compounds, together with those formed during the cracking 
operation, Such an asphalt is very ductile, has a high softening point and a 
low hardening point, 

Further, through the utilisation of heat which is contained in the reaction 
separator, a satisfactory heat economy is obtained. 


563. Propvorion or VALUABLE HyDROCARBONS FROM TARS AND MINERAL 
Oms. I. G. Farbenind. A..G. E.P. 301,059. March 3, 1930. Appl., 


Sept. 3, 1928, 


Brown-coal low-temperature tar containing 30 per cent. boiling below 
325°C. and 10 per cent. asphalt, is passed together with hydrogen at 
200 atmospheres pressure through a series of five reaction chambers con- 
taining catalyst, one or more of which can be cut out to regenerate the 
catalyst. The initial materials are pre-heated to about 410°C., then enter 
at the bottom, whilst the vapours pass upward through a mass of catalyst 
consisting of molybdenum trioxide and zinc oxide, which is rigidly arranged 
in the reaction vessel. 

The vapours rise in temperature to about 425° C. in the first vessel, enter 
the second reactor at about 420° and leave at about 435°. The succeeding 
reaction vessels are packed with catalyst similar to the first, and the vapours 
successively pass up through the catalytic mass in each with successively 
rising temperatures, the last vessel attaining a temperature of about 460° C. 
The products are passed through a condenser and the gases may be returned 
into circulation. Part of the reaction products may be drawn from different 
reaction vessels, but it is unnecessary to draw from each. From the third 
vessel, the liquid product is practically free from asphalt and when worked 
up yields about 30 per cent, of engine oil, the remainder being middle oil 
which can be returned into process. From the fifth vessel the liquid product 
is mostly middle oil. The vapour product passing out contains about 50 per 
cent. of benzine. 

In order to regenerate the catalyst, the reaction vessel is excluded from the 
circulation and the pressure released. Air is blown into the vessel whilst 
still hot, care being taken that the temperature does not rise above 500° C. 

R. P. 


564. Process anp Apparatus ror Destructive HyprocEnation. W. R. 
Tate, H. P. Stephenson and Imperial Chemical Industries. E.P. 326,586. 
March 20, 1930. Appl., Dec. 31, 1928. 


It is known that chemical reactions may be carried out between gases and 
liquids falling freely under gravity, and liquid films have been applied for 
this purpose. These methods can advantageously be applied to the destruc- 
tive hydrogenation of oils or liquid suspensions of solid carbonaceous matter, 
and the present invention is based on this idea. A process is described for 
the destructive hydrogenation of carbonaceous materials in the liquid phase, 
which consists in submitting the materials in the form of a continuously 
falling annular film to the simultaneous action of hydrogen under pressure 
and heat from a central heating element which does not come into contact 
with the material. The hydrogen is led continuously counter-current to 
the liquid. The apparatus comprises a reaction vessel, a central heati 
means for forming a continuously falling annular film of liquid material 
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on the walls of the reaction vessel and/or a tube surrounding the 
tube. A plurality of annular films may be provided and the hydrogen may be 
introduced by means of a tube surrounding the heating element, W.H.T, 


565. Crackxinc Hyprocarsons. G. Egloff and J. C. Morrell, Assrs. to 
Universal Oil Products Co. U.8S.P. 1,748,065. Feb. 25, 1930. Appl., 
June 28, 1926. 

This invention relates to improvements in the process of cracking hydro- 
carbons and refers more particularly to that type of process in which the oil 
is passed through heating coils, thence to an expansion chamber, then to a 
dephlegmator where the heavy, insufficiently cracked portions are condensed 


in the liquid portion of the residue. 
is then subjected to a further degree of cracking. W.H.T 


666. Apparatus For Crackine Oris. W.8S. Hadaway, Jr. 1,751,148. 
March 18, 1930. Appl., August 28, 1925, 


by voltmeter is shown on a watt meter, After calibration for the particular 
plant for which the instrument is intended, the power loss is an indication 
of the quantity of free carbon in the oil. The conditions of the oil may be 
clearly seen at a glance and the flow of oil and other conditions may be ad- 
justed to provide the optimum degree of cracking. R.P. 


567. Apranatus ror TreaTinc Hyprocarsons. G. Egloff and H. P, 
Benner. U.S.P. 1,751,729. March 25, 1930. Appl., Sept. 1, 1920. 


coil along with fresh oil, A series of baffle plates are provided within the 
dephlegmator, which is so placed that the vapours travel over and under 
alternate plates, R. P. 


ng 
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on 
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AL 
l., 
and pretere BvOU, are © & Crackilg 
P| in which the oil is subjected to the appropriate conditions of temperature 
and pressure, the cracked vapours being removed and collected. The residue 
is drawn off, but prior to further cracking is passed through a colloid mill 
where the solid are broken into a colloidal 
The dielectric properties of oils undergoing cracking are indices of the 
quantity of free carbon suspended in the oil, Generally speaking, a partially 
eracked oil will have poorer dielectric properties than the fresh stock. 
Measurement is made of the power absorbed by a given quantity of oil placed 
between electrodes connected to the secondary leads of a high tension trans- 
former. The power loss across the oil gap is more or less proportional to 
the free carbon in the oil and the cracking operation may be checked by a 
differential measurement of the dielectric properties of the incoming crude 
oil and the partially cracked oil contained in any part of the apparatus, 
This will indicate accurately the actual conditions within the cracking plant. 
A metallic casing is positioned at the inlet or outlet conduit of the cracking 
plant, or between cracking stills, Insulated leads pass through the casing 
to be connected to the electrodes which are maintained under a difference of 
potential by being connected to the secondary leads of a step up transformer, 
the primary of which is connected to a source of alternating current. 
The energy absorbed by the oil at the given potential difference indicated 
The salient feature of the apparatus is the dephlegmator, which is horizontal 
and forms part of the cracking system. The latter is composed of a cracking 
coil, an expansion chamber, the dephlegmator and a condenser. 
The horizontal _ is inclined slightly so that the reflux oil 
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568. Apparatus ror Cracerne Orn. G. Egloff and H. P. Benner. U.S.P. 
1,751,730. March 25, 1930. Appl., Feb. 11, 1921. 


The invention relates particularly to that type of cracking plant wherein 
the oil is heated in a closed coil, then delivered, substantially in the liquid 
phase, to an enlarged expansion chamber, the vapours formed being subjected 
to dephlegmation. The hiatune feature of the invention lies in the means for controlling 
the temperature of the dephlegmator and at the same time obtaining the 
highest heat efficiency from the fuel used. 

The dephlegmator consists of a vertical tower having an upper and lower 
chamber connected by means of tubes. The vapours from the reactor pass 
to the lower chamber through the tubes to the upper chamber, thence to 
a condenser. An air blower delivers a regulated current of air round the 
dephlegmator tubes serving to cool the oil. The heated air is conveyed to 
the burner of the furnace to utilise the heat abstracted from the hot oil. 

R. P. 


569. Process or Treatine Hyprocarsons. G. Egloff. U.S.P. 1,751,731. 
March 25, 1930. Appl., Oct. 22, 1923. 

Certain asphaltic base petroleum oils are highly emulsified and yield, on 
distillation, gasoline emulsified with water. This type of distillate has not 
yielded to treatment and is at present a waste product. The difficulty is 
overcome by subjecting the oil to a cracking temperature and pressure, 
and passing the vapours to a dephlegmator. The uncondensed oil and water 
vapours are removed to a primary condenser maintained at about 215° F. 
under a pressure of 100 lbs., in order to condense the bulk of the oil and water. 
‘The uncondensed vapours from the primary condenser are cooled and collected 
in a demulsified form. R. P. 


570. Om Cracktne Process. J. B. Jaqua. U.S.P. 1,752,004. March 25, 
1930. Appl., Nov. 26, 1926. 


The object of the invention is to provide an apparatus for cracking oil 
wherein local overheating of the tubes is avoided or reduced to a minimum 
in order to prevent coking. With direct firing, overheating is difficult to 
avoid. A comparatively stable oil such as cracked gas oil or bottoms is used 
as a heat transfer medium, the oil being heated to a temperature somewhat 
above that desired to crack the raw oil. The hot medium is delivered in 
small streams at successive points into a stream of raw oil which has been 
heated to a temperature only slightly below the temperature at which it is 
desired to crack. The addition of the hot oil is made proportional to the 
dimensions and rate of travel of the treated oil, in order to maintain the 

cracking temperature for a pre-determined time. 

By using the relatively stable fractions of the cracked oil and returning 
them repeatedly they not only serve as a heat transferring medium,. but 
themselves become gradually decomposed into lighter products. 

The plant consists of three coils, a vaporiser, a dephlegmator and a 
condenser. 

In the first coil the raw oil is pre-heated, and in the second coil the recycle 
oil is heated above the desired cracking temperature. The raw oil passes 
from the first coil to the third coil and at different points of this coil the super- 
heated recycle oil is injected in order to raise and maintain the temperature 
at the desired cracking point. Thereafter the pressure is released and the 
vapours subjected to dephlegmation and condensation. 
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571. Manvuracture or Compression Automotive C. J. 
Pratt. U.S.P. 1,752,264. March 25, 1930. Appl., July 13, 1927. 


Oil is subjected to cracking at ordinary pressure and passed in a film 
against cracked vapours from recycled hydrocarbons, the coke-forming 
constituents being removed in liquid form. The oil is then vapour-phase 
cracked without coking and the vapours passed through pre-heated oil in 
order to crack the latter. The light oil vapours are finally removed and 
condensed. A. R. 8. 


572. Propuction or Gas anp Aromatic HypDROCARBONS FROM HEAVY 
Orns. A.8. Ramage, Assr. to the Ozonide Corporation. U.S.P. 1,752,692. 
April 1, 1930. Appl., Dec. 23, 1925. 

The process comprises the contacting of vapours of normally liquid 
paraffin hydrocarbons admixed with 1 to 2 per cent. of steam with ferric 
oxide at a temperature of about 900°-1000° F. A mixture of gaseous olefines 
is produced which, mixed with at least 10 per cent. of steam, is contacted 
with finely-divided iron at a temperature at from 1150°-1500° F. 

W. 4H. T. 


See also Abstracts Nos. 468, 470, 483, 484, 488, 489, 497, 540 and 591. 


Oilfield Technology. 


573. Decomposep Cuert Forms Mup Mareriat. L. G. E. Bignell. Oil 
and Gas J., 1930, 28 (43), 85 


A section of the Ozarks about 150 miles east of Tulsa consists of a series 
of alternating limestones and cherts of average thickness of 350 feet. The 
chert occurs in irregular masses and is supposed to have occurred by the 
absorption of crystalline silica suspended in sea water by diatoms and subse- 
quent deposition in its present position. The action of surface water has 
decomposed the chert and left amorphous silica in its present position. 

This silica as mined contains 20 per cent. of water and is ground and dried 
before sale as pigment or as material for manufacture of mud fluid. The 
mud fluid as made to gravity of 1-6 remains in suspension for 48 hours without 
appreciable settling and has been successfully used as a heavy mud in mudding 
off a high-pressure gas well in the Turner Valley Oilfield. The colloidal 
nature of the suspension makes it stable in slow-moving water streams, 
and has been proclaimed useful by drilling contractors. A. R. 8. 


574. Perroteum DevELOPMENT IN VENEZUELA Dvurine 1929. E. L. 
Estabrook and J. A. Holmes. Petr. Times, 1930, 23, 447. 


During 1929 two new fields have almost reached production stage. The 
Bolivar coastal fields on Lake Maracaibo continue to be the centre of interest, 
but greatest drilling activity shifted during the year from Lagunillas to 
Ambrosio. 

A sharp southward-pointing syncline was found between the Ambrosio 
and La Rosa fields, but the oil sands proved productive all across it and the 
two fields are now connected. 

Substantial amounts of oil have been produced at Mene Grande and El Mene, 
but activities are suspended at Concepcion and La Paz. The Tomoto field 
has not yet reached production. The Hombre Pintado field has been con- 
nected by pipe-line with the El Mene, the oil being shipped vid Alta Gracia. 
R 
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In Eastern Venezuela an oilfield is being opened up at Quinquire in the 
Piav district of the State of Monogas. Ten or twelve wells have been com- 


pleted. 
In the Mara district the Netiek No. 1 was completed to production in 
April, 1929. A.R. 8. 


575. Exterior PAINTING IN THE OrtFieLps. J. W. Iliff. Oil and Gas J/., 
1930, 28 (47), 120. 

Lead paints and paints containing lead chromate are unsuitable because 
of the tendency to form black sulphide. Lithopone paints are, however, 
very successful. 

Yellow and white pine woods are unsuitable bases for painting, due to the 
relatively wide rings of spring and summer woods which also exhibit a wide 
difference in density, causing bad adhesion in places with consequent flaking. 
Red cedar makes a much better base. 

Peeling also results on painting imperfectly dry or damp wood, or where 
nights. R. 8. 
576. Bore-Hote Surveyine spy Orrentation. R. P. McLaughlin. 

and Gas J., 1930, 28 (45), 102, 157. 

In the various surveying methods, orientation, which is equivalent to the 
measurement of angles in horizontal planes, is accomplished in two ways. 
One method involves the use of an instrument containing some type of 
compass (magnetic or gyroscopic) which indicates the direction towards 
which the instrument is inclined. The second method involves the use of 
an instrument inserted into the hole by means of tubing to which it is rigidly 
attached, and the direction of inclination of the instrument is determined 
by observing the degree of rotation of the portion of tubing projecting above 
the ground. The paper deals mainly with the second method (surface 
orientation). 

Equipment developed for this method makes use of the ordinary tubing 
or drill-pipe. The instruments are light and compact and their handling 
involves nothing but the routine procedure common to inserting tools or 
pumps in wells. 

The results of a series of test surveys on a well are given with diagrams and 
plans. Two instruments of radically different construction were used simul- 
taneously and several methods of measuring orientation were employed. 
Possible sources of error are instrumental inaccuracy, measurement of 
orientation and erratic behaviour of pipe. It is possible to reduce the error 
from instrumental inaccuracy to within narrow limits and it is quite feasible 
to design an instrument, which can be operated so as to neutralise the effect 
of its inaccuracy. Consideration of the magnitude of errors arising from 
inaccurate measurements of pipe rotation is simply a problem of accurately 
méasuring angles in a horizontal plane. Tests show that the drill-pipe or 
tubing upon which an instrument is being operated is not the source of 
appreciable error. The writer concludes that the surveying of bore-holes 
to meet the needs of the petroleum industry. Ww. L. 


577. Crooxep Hote Prosiems on Guur Coast. P. C. Murphy and 8. A. 
Judson. Oil and Gas J., 1930, 28 (45), 106, 157. 

The first surveys were made with instruments which indicated the amount 

but not the direction of the deviation from the vertical, and showed that 

deviations usually started at places where the bit reached hard or broken 
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formation dipping at steep angles just below soft formations. Directional 
surveys show that crooked holes are about equally apt to go down the dip 
away from the dome, up dip towards it, or clockwise round the periphery, 
but seldom in the counter-clockwise direction round the dome. 

The methods usually applied to drill straight holes are :— 


1. Control of the weight applied to the bit. 


2. Various types of reamers and guides to keep the drill-stem in the centre 
of the hole for the first 100 feet above bottom. 


3. Use of large-size drill-pipe near the bottom to stiffen and give added 
weight to the drilling string near the bit. 

4. Selection of different types of bits adaptable to the formations 
encountered. 


5. Regulation of mud pump pressures. 

Straight hole drilling adds from 1 to 10 per cent. to drilling costs, but in- 
creases the average production per well, lowers lifting costs and tends to 
decrease the number of dry holes and the total number of wells necessary for 
proper drainage. Ww. L. 


578. INTERPRETATION oF Crookep Hore Data. H. Vance. Petr. Eng., 
1930, 1 (6), 76, 78. 


The introduction and use of simple devices for determining the inclination 
of well bores are revealing more crooked holes, but in most cases these devices 
do not give the direction of the inclination. It is often assumed that the 
inclination is in one direction only, which causes least wear on pumping 
equipment. Some operators object to the use of instruments giving direction 
of inclination, as it will show if any part of the well is outside their property. 

Although considerable progress has been made in straightening up holes 
whilst drilling, more improvement is possible, without the necessity of plugging 
back. Some method of allowing the walls to support the drill-pipe would 
tend to keep the entire string of pipe rigid and centred in the hole. “ Rat- 
holing,”’ if not properly done, will produce crooked holes. 

Causes of enlarging the holes and methods of preventing this are dealt 
with, J.M. F. 


579. or Devetopment. L. C. Uren. Nat. Petr. 
News, 1930, 22 (1), 49. 


The article, the third of a series, reviews recent progress on the problem 
of developing a well-spacing formula by mathematical analysis after evaluation 
of the physical variables involved. The drainage radius of a well, where gas 
pressure is the controlling expulsive factor, is continually changing. First 
there is a period of expansion of the area of influence, reaching a maximum 
oil drainage radius, followed by a gradual contraction of the active oil drainage 
area. Time is an essential factor in oil production and the gas drainage 
proceeds much more rapidly than that of oil. The maximum reservoir 
pressure is not necessarily a measure of drainage efficiency, the time elapsing 
since the completion of the well and the extent of gas drainage also being 
factors that must be taken into consideration. 

Cutler’s theorem states that the ultimate productions of wells of equal 
size in the same pool, where there is interference, seems approximately to 
vary directly as the square roots of the areas drained by the wells. 
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Various well-spacing formule are given and briefly discussed. The Slichter 
formule are based on the assumption that the expulsive force is developed 
by gravitation or by pressure from behind and not by an expansive force 
within the oil. The Haseman formula is :— 

Pn = Po(l—eK®) 
where Pn is the percentage of total oil in a given reservoir yielded by n wells 
to each 10 acre tract. 

Po is the percentage of total oil in a given reservoir yielded by an infinite 
number of wells to each 10 acre tract. 

K is the spacing constant. 

e is the base of the Naperian system of logarithms. 

This formula is useful in analysing the results of different spacing 
programmes and agrees closely with actual field data, but it is open to the 
objection that it rests on an assumed value of Po which may vary within wide 
limits under different field conditions. 

Phelps develops two formule based on Cutlers’ theorem: 


(A+Xy 2 VK 


(A+XP X 

X = Well spacing in terms of acres per well. 

C = Cost of drilling each well. 

V = Present value of the available production per acre including pumping 

costs. 

R = Maximum profit per acre. 

A and K are constants. 

In applying these formulz, one must have available the production results 
for two different well spacings in the field being studied. The values for the 
constants A and K may then be computed, and knowing these, the value of 
V may be calculated for any assumed value for X and with V known, the 
value of R for any value of X may be found. 

Phelps also developed four other formule based on Herold’s “ capillary 
control"’ theorem. All six formule are open to the same objection as 
Haseman’s: they require the results of a period of production extending over 
a sufficient length of time to estimate the ultimate recovery by a group of 
wells under a definite spacing. 

Both Haseman’s and Phelps’ formule are useful in studying the results of 
various methods of spacing and will assist in standardising practices on a more 
economic basis. If it is economic to do so, wells should be spaced at 
something less than half the maximum drainage radius in order that a larger 
proportion of the available oil may remain within the range of influence of 
the wells long enough to effect its recovery. By placing wells within drainage 
radius of each other, the tendency is towards increased recovery, but there is 
developed increasing interference effects by doing so and recovery efficiency 
is eventually influenced adversely by greater “ by-passing"’ of gas, which 
is also characteristic of close spacing. Ww. L. 


580. or Om Fretp Devetorpment. L.C. Uren. Nat. Petr. 
News, 1930, 22 (12), 78-80, 83, 84. 
Tables, showing the effect of well spacing on ultimate production in various 
fields, are given to demonstrate the theory advanced by W. W. Cutler. The 
data justify this theory, except in most cases of very close spacing. 
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By a process of “ graphic analysis,” it is possible to estimate the most 
profitable spacing of wells. This method is described in detail, and is only 
useful in studying the results of properties already developed or in the course 
of development. As in the case of the mathematical formule discussed in 
the preceding article of this series, such methods do not provide a dependable 
means of predicting proper spacing for undeveloped properties. ane 


See also Abstracts Nos. 475 and 476. 


Coal and Shale. 


581. Low Temperature Carsontsation. V., THe Bascock Process. 
D. Brownlie. Chem. and Ind., 1930, 49 (V.), 92. 


This process has been primarily designed to be used as a combined method 
of producing steam by water tube boilers for power generation and also low 
temperature fuel. 

The basic arrangement consists of an overhead coal bunker, 
The coa] passes from the hopper or bunker into the retort, which has a device 
to level the fuel into a fairly thin layer. In the retort the coal is subjected 
to a temperature of 1290-1295° F. by a mixture of low pressure steam and 
gas from the carbonization, on progressive lines. The gas passes from here 
to the usual fog eliminator, scrubbers and condensers, while the coke is 
quenched by water and passes to the chain grate stokers of the boiler or is 
tapped off for sale as domestic fuel. 

Results obtained over three years work at the Dunston Power station 
show that from one ton of Northumberland small coal containing 6-10 per 
cent. moisture, 49-50 per cent. fixed carbon, and 30-5-31-5 per cent. volatile 
matter, the average yield is :— 


35,000-37,000 cub. ft. of 80 B.Th.U./cub. ft. gas. 

Crude light oil scrubbed from gas, 2 gals. 

Crude light oil, distilled from tar, 2-7 gals. 

14 ggls. low temperature tar. 

14 cwt. of low temperature fuel. 

The low temperature tar and light oils produce (per ton of coal) 1 gal. 

spirit, 1 gal. white spirit, 6 gals. semi-distilled creosote, 
pitch. . RK. 8. 


582. New Specirication ror Roap Tar Nos. 1 anp 2. Roads and Road 
Contr., 1930, 8 (87), 83 


This specification was prepared by the British Road Tar Association and 
has been considered and approved by the B.E.S.A. 

The tar shall be prepared in stills or dehydrating plant from tar produced 
as a by-product of the carbonization of coal in retorts or coke ovens or in 
such other manner as may be expressly approved by the engineer, except 
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that the tar from which it is prepared may contain not more than 10 per 
cent. of tar from the production of carburetted water gas. 

Tar No. 1. Tar No. 2. 
Sp. Gr. at 15° C. not lower than ed oa 1-140 1-150 
Sp. Gr. at 15°C. not higher than... o% 1-225 1-240 
Water, or ammoniacal liquor, not more than 0-5% by wt. 0-5% by wt. 
Light oil distillate below 200° C.notmorethan 1% by wt. 1% by wt. 


Distillate between 200 and 270°C. .. 95 to 21% by wt. 8-0 to 16% by wt. 
Distillate between 270 and 300°C. .. 3-5 to 12% by wt. 3.5 to 12% by wt. 
Phenols (or crude tar acids) not more than 5% by volume 4% by volume. 
Naphthalene, not more than . ae 6-0% by wt. 5-0% by wt. 

Free carbon ob -. Max. 20% by wt. 6-0 to 21% by wt. 


Consistency or viscosity within the range 10 to 40 secs. 40 to 125 secs. 
Tar produced from Scottish coals and carbonized in vertical retorts will be 
held to conform to this specification if the sp. gr. is not lower than 1-110 to 
Tar No. 1 and 1-120 for Tar No. 2. 
Surveyors may, at their discretion, specify higher consistencies when 
uired 


req 
Tar for surface tarring of roads shall fall within the requirements specified 

for Tar No. 1 and tar for making tarmacadam within those specified for 

Tar No. 2. w.L. 


583. Apparatus For Exrractinec Propucts From CARBONACEOUS 
Mareriats. J. W. H. Ainscow. E.P. 300,984, Feb. 19, 1930. Appl. 
Nov. 19, 1928. 

Oils are extracted from coal, shale or other material by conveying the 
material in a granular condition through a series of progressively increased 
temperature zones from which the gases are drawn through fractionating 
chambers arranged to prevent the condensed oil falling back into the retort. 
The material is slowly conveyed in separate small quantities through the 
retort which is declined from the entrance towards the exit and is heated 
externally so that each zone is controlled and maintained at the desired 
temperature. 

The entrance and the exit ends of the retort depend into a water tank, 
and a feed hopper is fitted to the upper end of the retort. The material under 
treatment is moved through the retort by means of an endless conveyor. 

The retort tube is flat at the bottom but arched above and is constricted 
at intervals; the space between constrictions forming the different zones. 

The scrapers of the conveyor fit these constrictions and, with the aid of the 

material, seal the different zones from each other. An outlet tube from 

each zone conveys the vapours to the fractionating apparatus attached. 

The exhausted material falls into the water tank at the exit of the retort 
and may be flushed out through gate valves. R. P. 


584. Reritne Tar, Tar Ors, AND PropucTs OBTAINED BY DESTRUCTIVE 
Hyprocenation. F. Hofman and C. Wulff. E.P. 301,420, Mar. 3, 
1930. Appl. Nov. 1, 1928. 

Solutions of sulphuric acid and phosphoric acid in solvents such as methy! 
or ethyl alcohol are used as the refining medium, which may be easily removed 
by washing with water. The process of refining consists essentially in the 
removal of resinifying and colouring substances and of phenols, but in order 
to remove all the phenols, washing with caustic alkali is necessary. The 
losses in refining are reduced to a minimum and the phenols can be recovered 
in a very pure form. 
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For example, 1000 parts of oil obtained in a destructive hydrogenation 
process and boiling from 200° to 300° C. are dissolved in the same volume of 
crude benzene and shaken with about 55 per cent. of ethyl alcohol containing 
30 per cent. of 98 per cent. H,SO,. If the refining is repeated twice with 
half the above quantity of reagent, after distillation, an oil stable to light is 
obtained having a slightly yellow colour and which neither darkens or 
resinifies on standing. The content of phenols is 3 per cent. — 
freed from sulphuric acid by washing with water. 


585. Process ror THe Manufacture or Ernyt ALCOHOL AND OTHER 
Propucts rrom Coat Gases. Compagnie de Bethune. 
E.P. 303,176. Jan. 2, 1930. Appl. Dec. 29, 1928. 


A process is described for the manufacture of ethyl alcohol from coal 
distillation gases containing substantial quantities of ethylene and ethane. 
The ethylene and ethane are simultaneously recovered from the coal gases 
by liquefaction. The mixture of liquid ethylene and ethane thus obtained 
is treated with concentrated sulphuric acid, which converts the ethylene to 
ethylsulphuric acid, while the unabsorbed gases, consisting chiefly of ethane, 
are heated to a temperature of from 600° to 800° C., whereby the ethane is 
converted into ethylene and hydrogen. After cooling, these gases are led 
to the inlet of the liquefaction apparatus which recovers the ethylene so 
manufactured, this being then converted into sulphovinic acid. The sulphovinic 
acid thus produced is converted into ethyl alcohol by hydrolysis. This 
invention is not limited to alcohol manufacture, but covers all ethylene 
derivatives such as glycol, ether and ether salts, while covering a process 
to be substantially increased. H. E, T. 


586. Apparatus ror Recovery oF VALUABLE CoNsTITUENTS IN COAL, 
Peat, Licnrre, ere. C. C. Larsen. E.P. 307,021. Jan. 30, 1930. 
Appl. Feb. 25, 1929. 

Coal or other raw material is fed from a hopper into a crusher. A worm 
conveyor presses the coal dust into a retort fitted with a rotary worm scraper. 

This conveys the charge through the retort and discharges it into a hopper, 

from which it is fed to the furnace burner for the purpose of heating a pipe 

coil, whereby the permanent gas produced in the process is heated. This 
gas, thus heated, is passed through the retort to distil off the volatile matter 
in the coal or other raw material. The outlet from the retort is connected 
to a coke dust separator, passes through two coolers to a rotary tar separator, 


from the retort, then returns through the furnace coil to heat treat the coal. 
Part of the gas is drawn off by a branch pipe from the gas line just before 
entering the furnace coil, and the excess gas is thus utilised to heat the 
remainder. The‘ burner is supplied with compressed air which is drawn 
from the atmosphere through the second cooler and the raw coal hopper, 
thus becoming preheated and preheating the raw material in its passage 
to the crushers. R. P. 


587. Low Temperature Crackine or AND Fvuet W. M. 
Cranston. E.P. 324,443. Nov. 12, 1928. 


Powdered bituminous coal and oil are treated in a retort fitted with a 
nickel coated stirrer, and to which steam may be admitted. The operation 
is carried out at 180°-260° and 200 Ib. pressure. The vapours formed are 
passed through fine nickel gauze to a condenser and the condensible portion 
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separated. When distillation ceases the contents of the retort, which are 
fluid, are discharged into a series of externally heated vertical retorts and 
coked. The lower portions of the retort are maintained at 450° and the 
upper at 550°C. The vapours are led to a condenser and the condensible 
portions recovered. The coke residue is dry and suitable for use as smokeless 
fuel. T.A.S. 


588. APPARATUS FOR THE CARBONIZATION OF Coal, ETC. The Illingworth 
Carbonization Company, Ltd. E.P. 325,810. Feb. 14, 1930. Appl. 
Nov. 23, 1928. 

The invention consists of improvements to carbonization retorts such as 
described in previous patents Nos. 223,624, 245,190 and 244,837 for the 
purpose of utilising the retort for either low or high temperature carbonization 
of coal. In the prior specification, the apparatus consisted of a vertical 
brickwork outer setting, carbonizing retorts (referred to as conductors) 
formed of metal and flue tubes of refractory material surrounding these 
conductors. This arrangement is suitable for low temperature carbonization 
only. 

The improvements consist in having removable base plates and upper top 
plate into which the ends of the conductors fit, and in order to convert from 
low temperature to high temperature work these plates are removed and the 
conductor withdrawn, leaving wer inner refractory surface of the flues to act as 
the sides of the retort. R. P. 


589. Conversion or Coat, Tars, into Furets or Low 
Bomine Port. I. G. Farbenind. A.-G. E.P. 325,862. Feb. 28, 
1930. Appl. Sept. 28, 1928. 

Tar, obtained by destructive hydrogenation, or low temperature distilla- 
tion of brown coal, of which about 60 to 70 per cent. boils above 350° C. is 
-treated in the liquid phase with hydrogen at 420°C. and under 200 atmo- 
spheres pressure. The reaction product is passed in vapour form at the 
same temperature over a catalyst which is particularly insensitive to clogging 
and is composed of zinc and molybdenum. The vapours from this reaction 
zone are passed over a second catalyst consisting of trioxides of molybdenum 
and chromium, at a temperature of 460°C. The product is free from phenol 
and contains 80 to 90 per cent. motor spirit consisting mainly of saturated 
hydrocarbons. By employing the zinc-molybdenum catalyst the initial 
high yield is maintained during continuous operation. 

Instead of tar, equal parts of finely ground coal and oil residue may be 
treated at 450°C. Part of the oil is converted into benzine and middle oil, 
whilst the residue is separated from the solid portion and cracked in the liquid 
phase at 400° to 440° C. under a pressure of 200 atmospheres with hydrogen, in 
the presence of a catalyst containing molybdenum, manganese, and chromium. 
The vaporous products are freed from oils and passed over active charcoal, then 
treated with hydrogen at 460°C. and 200 atmospheres pressure in the presence 
of a catalyst containing molybdenum, chromium, and aluminium. A good 
yield of antiknock spirit is obtained which may be used advantageously for 
blending with spirits which have a tendency to knock. 

A third method uses brown coal producer tar which is passed with hydrogen 
at 420° C.-200 atmospheres pressure over a catalyst produced from molybdic 
acid, chromic acid, and manganous carbonate. Without releasing pressure, 
the vapours are passed into a separator which separates vapours boiling 
below 350° C. from heavier oil. The vapours are further treated at 470° C. 
with a catalyst consisting of molybdic oxide, zine oxide, and magnesium 
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oxide. Sixty per cent.of the product boils below 200°C. The activity of the 
second catalyst is maintained by this method of working, whereas without 
separation of the heavier components of the oils the activity soon decreases. 
The rate of flow in the first reaction chamber is usually adjusted to 1-5 to - 
2 cm. per second and in the second reaction chamber, the rate may be increased 

to 4 to 5 em. per second. R. P. 


590. Heat TREATMENT OF THE VOLATILE PRODUCTS FROMTHE CARBONISATION 
or Coat. [Illingworth Carbonisation Co. and 8. R. Illingworth. 
E.P. 326,135. Feb. 28, 1930. Appl. Nov. 29, 1928. 


The invention relates to apparatus for the treatment of the products from 
the carbonisation of coal. The volatile matter from carbonisation at 600° C. 
is passed prior to cooling over heated coke or other carbonaceous material. 
Thus, the ammoniacal liquor is decomposed into water and ammonia, the 
former reacting with the red-hot coke to form water gas, and the latter passing 
to an ammonia saturator for the direct production of ammonium sulphate. 
The passage of the phenolic bodies over the coke results in their decomposition 
into water vapour, light hydrocarbons of the benzene group and a certain 
proportion of true phenol. The hydrocarbons produced in low temperature 
carbonisation are converted under the same conditions into true coal tar 
products. The water gas produced in these reactions is utilised for blending 
with the high calorific value gas produced during carbonisation. The 
apparatus consists of a brickwork retort setting, a plurality of metal conductors 
forming carbonising retorts and flue tubes which extend around the retorts. 
A coke chamber is built into the brickwork setting and is in communication 
with the metal retorts. This chamber is heated by the flue gases from the 
retort furnace. W. iH. T. 


591. Propucrion or Hyprocarsons From Coat Suspensions, Tars, 
Mrverat Ors, Ere. J. Y. Johnson. E.P. 326,157. March 3, 1930. 
Appl. Sept. 3, 1928. 

In the recovery of valuable liquid hydrocarbons, from coal, tars, mineral 
oils and the like, by treatment with hydrogen under pressure and at elevated 
temperature, the degree of conversion is lowered because the heavy asphaltic 
products accumulate at the bottom of the reaction vessel or elsewhere and 
are virtually wasted. Such deposits tend to the formation of coke which is 
troublesome to remove. According to the patent, this deposition can be 
obviated by vigorously stirring the material to be hydrogenated and by 
introducing the hydrogen into the raw material in the form of a very fine 
spray. The gas may be introduced in by means of ejectors under a pressure 
considerably i in excess of that prevailing i in the reaction vessel. An alternative 
is to pass the hydrogen through sieve plates which if desired are —" 
in several layers one above the other. W.H 


592. Destructive HyproGenaTion or Coat, Tars, Miverab Ors, Erc. 
J. Y. Johnson. E.P. 326,184. March 3, 1930. Appl. Sept. 3, 1928. 


Claims are made for the production of valuable hydrocarbons by the 
treatment of carbonaceous material in a liquid or pasty condition by 
destructive hydrogenation under pressure in the presence of dispersed 
catalysts. These catalysts are immune from poisoning by sulphur and are 
in a colloidal state of suspension in the liquid body. A portion of the reaction 
liquid together with the suspended catalysts is removed either continuously 
or periodically in order to regenerate the catalysts, if desired without 
separation of the liquid. W. H. T. 
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593. Hyprocenatine Coat, Oms, Erc. W. R. Tate. H. P. 8 
and Imperial Chemical Industries Ltd. E.P. 326,238. March 10, 1930. 
Appl. Dec. 8, 1928. 

This invention relates to an improved method and apparatus for the 
destructive hydrogenation of coal oils and similar materials. It consists in 
the combination of external peripheral heating of the reaction space by hot 
gas and internal peripheral cooling of the external pressure resisting wall by 
cold gas. Both hot and cold gas are circulated in an amount which is a 
multiple of that participating in the reaction. The hydrogen issuing from a 
heating jacket surrounding the reaction space is divided into two streams, 
one of which passes into the reaction vessel while the other is used to heat 
the incoming cold hydrogen. W.H. T. 


594. APPARATUS FOR THE CARBONISATION OF COAL. 
Carbonisation Co., 8. R. Illingworth, South Met. Gas Co., and E 
Evans. E.P. 326,247. March 10, 1930. Appl. Dec. 10, 1928. 

The invention is concerned with a retort plant of the general form 
illustrated in patents Nos. 223,624, 244,505, and 245,190. In the improve- 
ments described, the metal retorts are mounted on detachable seatings at 
the base of the brickwork settings. The retorts may thus be completely 
withdrawn during high temperature carbonisation, after having “ —. 
for low temperature carbonisation. 


See also Abstracts Nos. 479, 484, 561, 563 and 564. 
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Arranged by W. H. Tuomas, A.R.S.M., and H. E. Teste, B.Sc. 
Abstractors.—S. ¥. Brrou, Ph.D., R. W. L. B.Sc., W. 8. 


B.Sc., R. A.M Inst.CE., R. Srarxk, 
B.Sc., H. E. TESTER, B.Sc., W. H. Txomas, A.R.S.M., H. B. 
THOMPSON, Ph.D. 


Chemistry of Petroleum. 


695. CuemicaL Treatment or Petrotevm Distuates. L. J. Catlin. 
Refiner, 1930, 9 (5), 95 

Sulphur is the most offensive impurity with which the petroleum industry 
has to deal. 

Free sulphur is met with in crudes from certain localities where presumably 
there are sulphur deposits. On exposure, free sulphur either inherent in 
distillates or present due to excessive sulphur added in dcctor treatment, 
forms an acidic sludge in the oil in the same way as sulphuric acid would, 
causing the distillate to go off-colour. 

Hydrogen sulphide may be present in untreated distillates to the extent 
of four volumes of the gas to one of oil. However, with free outlet for gases, 
practically all this will be given off from the lighter distillates. With 
kerosine a treatment of air blowing will remove the gas, while light dis- 
tillates can be freed by water or soda washing. 

Hydrogen sulphide is most corrosive when in presence of water at low 
temperatures or above 500° F. where it combines directly with iron. These 
sulphide deposits are spontaneously inflammable on exposure to air. 

Organic sulphur is generally in the form of mercaptans, sulphides and 
disulphides, and it is for removal of these that doctor is required. 

Since benzol is largely used in European countries without any detri- 
mental effect to engines it is contended that a limit set on sulphur is too 
low. A. R. 8. 


596. Acrion or OxyGEN on 1,4-DIMETHYLCYCLOHEXANE. G. Chavanne 
and Mile. E. Bode. J. Amer. Chem. Soc., 1930, 52 (4), 1609. 

This paper contains some of the results obtained in an investigation on 

“ Action of Oxygen and Air on Cyclopentane and 
with side chains,” listed es project number two of American Petroleum 
Institute research. 

The experiments described in this paper show that 1,4-dimethylcyclo- 
hexane absorbs oxygen at room temperatures in diffused light. This absorp- 
tion is slower than that already observed under similar conditions for 1,3- 
dimethylcyclopentane. The absorption is accelerated by direct sunlight, 
while at 100° C. it becomes very rapid. d 
pure there is an initial induction period during which absorption of iy 0 
is very slow, but this induction period is considerably shortened by the 
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presence of hydrocarbon which has already been oxidised. The saturated 

m acts as an excellent absorbent at 100° C. in weak light, being 
capable of extracting all but a few parts per 1,000 of any oxygen present. 
Among the oxidation products, the following gases were isolated: carbon 
dioxide, carbon monoxide, hydrogen, methane and ethane. 

In the liquid and solid phases of the oxidation products, the following 
compounds apart from water have been isolated: (a) acid producte—traces 
of formic acid, acetica cid, B-methylvaleric acid and §-methy!-§-acetylvaleric 
acid CH ,CO CH,. CH,CH(CH,). CH,. COOH which is not described in the 


literature and whose synthesis the authors have effected : (b) neutral products 


—1,4-dimethylcyclohexanol-1, the stereoisomeric 1,4-dimethylcyclohexan. 
diols-1, 4, which have also not been described in the literature and acetony!- 
acetone (sym-diacetylethane). The stereoisomeric 1,4-dimethyldichloro-], 
4-cyclohexanes obtained from the corresponding diols have been prepared 


‘and their properties briefly noted. 


1,4-dimethylcyclohexanol-1. A 


597. REACTION BETWEEN HyDROGEN-CHLORIDE AND THE THREE BUTYLENES. 
C. C. Coffin, H. 8. Sutherland and O. Maass. Canadian Journal of Re- 
search, 1930, 2, 267-278. 

chloride upon qa, B-and y-butylenes. As with ethylene and propylene, the 
rates of the reaction so considerably that it is possible to use them 
as a means for separating the isomers. Thus y-butylene is completely con- 
verted into the chloride by the gas at - 78° é, while the a- and f- forma 
are completely unaffected. Of the chlorides produced, only the secondary 
is formed when the a- and §-butylenes react while the y- form gives the 
tertiary chloride only. In actions between iedenen chloride and the 

a- and §- forms, a secondary product, which has been shown to be an octyl 

chloride, is also obtained. The structure of this chloride differs with the 

butylene reacting, but it is probable the 3-methyl-4- chlormethylhexane 
is formed from the a- form while 2-chlor-3, 4, dimethylhexane is obtained 
from the B- form. Both decompose readily to give an octylene and hydrogen 
chloride. The mechanisms of the various reactions and their relation to 
the rates with which they occur are discussed. 8S. F. B. 


598. Equitrericm IN THE SYNTHESIS AND DECOMPOSITION OF METHANOL. 
B. 8. Lacy, R. G. Dunning and H. H. Storch. J. Amer Chem. Soc., 
1930, 52 (3), 926 

The equilibrium constants for the reaction 
2H,+CO=CH,-OH 

have been measured both from the synthesis and decomposition sides at 

250° and 300°C., and also at 250°C. from the synthesis side only, in all cases 

& total pressure of 50 atmospheres being employed. Some measurements 

were also made at 250°C. using only 20 atmospheres total pressure. These 

equilibrium constants were also calculated from measurements of equilibria 
in the two reactions, 
2H,+H-COO-CH,=2-CH,-OH 

and CH ,,OH+CO=H-COO-CH, 

Both sets of constants are of the same order of magnitude, but the lowest 

figures obtained by calculations based on specific heat data, and the estimated 

entropies of hydrogen and oxygen, are about 10-50 times as large as those 
obtained experimentally. The existence of a lange discrepancy here, which 
has been mentioned by other workers, is thus confirmed. 
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The data obtained by the authors at 300°C. at 50 atmospheres pressure 
agree extremely well with those obtained by Hewitt, Byone and Strong at 
70 atmospheres, but are only about three-tenths as large as those obtained 
by Smith and Branting at atmospheric pressure. A possible theoretical 
explanation of this discrepancy is presented. H. E. T. 


599. Tuermat Data on Orncanic Compounps. VI. Tue Heat Capa- 
crtres, Enrrories anD Free Enerocres or Some SaturatTep, Non- 
Benzenori Hyprocarsons. G. 8. Parks, H. M. Huffman and 8. B. 
Thomas. J. Amer. Chem. Soc., 1930, 52 (3), 1032. 


This paper contains heat capacity data for the following fourteen saturated, 
non-benzenoid hydrocarbons; 2-methylbutane, n-hexane, n-heptane, 2- 
methylhexane, n-octane, 2, 2, 4- trimethylpentane, h thyleth 


n-nonane, n-decane, di-iso-amyl, eicosane, pentacosane, tritriacontane, 
and cyclohexane. These data have been utilised as far as is possible, to 
calculate by means of the third law of thermodynamics, the 

entropies and free energies. H. E. T. 


600. Taermat Data on Orcanic Compounps. VII. Tue Hear Cara- 
ENTROPIES AND Free Enercies or Twetve Aromatic Hypro- 
carsons. H. M. Huffman, G. 8. Parks and A. C. Daniels. J. Amer. 
Chem. Soc., 1930, 52 (4), 1547. 


The specific heats of the twelve aromatic hydrocarbons, benzene, ethyl- 
benzene, teol.-butylbenzene, o-zylene, m-zylene, p-zylene, hexamethyl- 
benzene, diphenyl, diphenylmethane, triphenylmethane, dibenzyl and 
naphthalene, have been measured over a wide temperature range. The 
heats of fusion of several of these hydrocarbons have also been determined. 
The entropies of the twelve hydrocarbons have been calculated from these 
heat capacity data, and the results obtained have been found to agreee in 
many cases with the values predicted by means of a simple empirical equation. 

The corresponding free energies have also been calculated, certain regu- 
larities being observed. The free energy change in the hydrogenation of 
benaene to give cyclohexane hes been derived in two different ways. E.T 


601. Bases in THE Kerostne or CALIFORNIAN PETROLEUM. 
E. J. Path, W. A. Schulze and W. A. King, etc. J. Amer. Chem. Soc., 
1930, 52 (3), 1239. 

From 150 barrels of residues obtained by refining Californian crude kerosine 
distillate, 50 litres of organic bases were prepared. The bases were separated 
by repeated fractional distillation into fifty fractions having a boiling range 
from 180°C. to 335°C. ; a diagram is provided of the apparatus for carrying 
out the distillation. 

The structure of a base occurring in Californian kerosine stock as 2, 3, 8- 
trimethyl quinoline is established and the synthesis of this compound has 
been effected. The perparation of 3, 8-dimethyl from 2, 3, 8-trimethyl- 
quinoline through a series of reactions, with the structure of 3, 8-dimethyl 
quinoline confirmed by synthesis, is described. 

This investigation reveals in Edeleanu residues from refining Californian 
erude petroleum distillate a vast wealth of nitrogen bases, probably in the 
main hydro-aromatic and in greater amount volatile, non-basic nitrogen 
compounds, For the separation of the latter compounds methods remain 
to be developed. tn : H. E. T. 
$2 
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602. Non-Catatytie PoLYMERISATION AND HyDROGENATION OF ETHYLENE. 
R. N. Pease. J. Amer. Chem. Soc., 1930, 62 (3), 1158. 

The non-catalytic polymerisation and hydrogenation of ethylene has 
been studied, the former between 450°C. and 600°C., and the latter between 
550°C. and 600°C. The polymerisation reaction probably first produces 
butylene, and gives evidence of being of the chain type. The hydrogenation 
reaction appears to be closely coupled with the polymerisation reaction, its 
rate being of the same order. Ethylene which would be polymerised is largely 
converted into ethane in the presence of hydrogen. H. E. T. 
603. Tue Krivetics or rHe THermat DissocraTION OF PROPANE AND THE 

BuTaNEs. R. N. Pease and E. 8. Durgan. J. Amer. Chem. Soc., 
1930, 52 (3), 1262. 

This paper contains an account of an investigation carried out on propane 
and the butanes with reference to the dissociation of these compounds, special 
attention being paid to the rates as affected by dilution, and by contact 
with glass surface, and to the relative rates of the simultaneous reactions 
and their temperature coefficients. From the results obtained it has been 
confirmed that the reactions involved are fundamentally first order gas 
reactions. Due probably to such secondary reactions as re-hydrogenation, 
the first order constants fall rapidly as the reaction proceeds. Dilution 
with nitrogen increases the rates slightly. At pressures of a few millimetres, 
the constants are distinctly less than at one atmosphere, but the difference 
is not sufficient to indicate a reaction order higher than the first. 

The temperature coefficient of rate is about 2-75 per 25°C., and the heat 
of activation is about 65,000 calories for all three substances, appearing to be 
of the same order of magnitude for the alternate modes of dissociation. 

H. E. T. 
604. Mersop anp Apparatus ror Out Catatytic REAcTIons. 
Selden Company. E.P. 310,956, Mar. 6, 1930. Appl. Apr. 6, 1929. 

An apparatus is described suitable for carrying out vapour phase exothermic 
reactions, such as the oxidation or reduction of organic substances in which 
the reaction zone is divided up into a number of compartments each of 
which is removed from the catalytic zone to another part of the apparatus 
where, owing to decreased pressure, the heat is dissipated as heat of vapor- 
isation. This may be accomplished by raising the bath to a level sufficiently 
above the catalytic compartments to bring about the necessary reduction 
in pressure to allow the liquid to evaporate. After condensation, the liquid 
is allowed to return to the catalytic zone preferably at a point below that 
at which the liquid leaves. S. F. B. 
605. Propvuction or Ernytene. I. G. Farbenind. A.-G. E.P. 325,695, 

Feb. 2, 1930. Appl. Feb. 22, 1929. 

Ethylene is produced from acetylene by hydrogenation in the presence of 
a catalyst at elevated temperatures usually between 250° and 500°C., pre- 
ferably at atmospheric pressures. Suitable catalysts include aluminium 
powder, cerium or cerium oxide. 8S. F. B. 


See also Abstracts Nos. 705 and 710. 


Crude Oil. 
606. EXAMINATION OF THE CRUDE Ors oF Morent (Rumania). E. Casimir, 
C. Creanga and M. Dimitriu. Petr. Zeit., 1930, 26, 617-622. 
The general properties of these oils are given. The following distilates 
obtained are important :—Light benzine, density 0-728-0-730, heavy benzine 
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NE. 0-768—-0-770, burning oil 0-818-—0-820, and gas oil 0-868-0-870. The crude oils can 
be divided into (1) paraffin-free and (2) paraffinic petroleum. Paraffin free 
has petroleum from the S. flank consists of heavy, medium and light crude oils, 
een ff} and those from the N. flank have a lower'specific gravity (<0-820) and a high 
1Ce8 benzine content of 38-40 per cent. Paraffin -containing petroleum from the 
tion Miocene strata of the N. flank contains from 3-7-5 per cent. of paraffin. 


increased with the density. Paraffin crude oils of the N. region formed a 
oc special group in this respect. The content of hard asphalt was less than 
, 0-05 per cent., and that of soft asphalt varied from 0-1 to 1-19 per cent. The 
contents of sulphur and nitrogen decreased with the density of the layer, and 
ial were lower for paraffin-containing crude oils. Elementary analyses for 
~- C, 8, N, O indicated that these were present in a less quantity in the transition 
. from upper Dacian to the lower Miocene layers. 
—_ Moreni benzines were practically free from unsaturated hydrocarbons ; the 
= content of aromatic hydrocarbons varied from 8-5 to 10-1 per cent., i 
888 Eto the geological layers. 
_— The specific gravities and the distillation values of the benzines, burning 
oil and gas oil are tabulated, also the calorific values and elementary analyses 
res, T of the latter. The Moreni-Pacura distillates have a relatively high content of 
nee Ff organic acids. The presence of a large quantity of naphthenic acids cause 
-" losses in refining due to the formation of naphthenic soaps. The residues 
vary according to the nature of the crude oil. w. 8. C. 


607. Conversion or Orns mrro Hyprocarsons or Low Bormine 
Porm. Imperial Chemical Industries Ltd. E.P. 325,487. Feb. 17, 
1930. Application, Nov. 15, 1928. 


mic Coal paste or crude oil may be converted into motor spirit by a process 
1ich | which comprises the following sequence of operations :—(a) Hydrogenation 
. of to produce chiefly middle oil with the return of the unchanged residue of 
‘tus f heavy oil for further treatment by hydrogenation. (b) Cracking of the middle 
or- § oil to produce petrol with the recycling of unaltered middle oil. (c) Return 
itly | of the heavy oil or pitch produced during cracking to the initial hydrogenation 


operation. 

uid The hydrogenation is carried out at 500 atmospheres to reduce the formation 
of gaseous hydrocarbons, while those which are formed are converted into 
hydrogen and added to the circulating gas. Catalysts may be employed 
in the hydrogenating and/or cracking processes. An example is given of the 
treatment of a heavy mineral oil containing 86 per cent. boiling over 300° 
C. and 14 per cent. middle (b.p. 200°-300° C.) with hydrogen under a pres- 
sure of .200 atmospheres at 450° C. for one hour in the presence of 5 per cent. 
of hydrated ferric oxide. A yield of 20 per cent, of petrol and 30 per cent. of 
middle oil was obtained. The middle oil on cracking at 450° C. for 15 minutes 
yielded 37 per cent. of petrol and 45 per cent. of middle oil together with a 
residue of heavy oil or pitch which was treated by the initial process. A flow 
sheet is given for the continuous process. 8. F. B. 


608. Heat Treatment or Crupe Om, Coat anp Or Mixtures anp Dis- 
TILLATES a W. E, Trent. E.P. 327,970. April 14, 1930. 
Appl. Jan. 12, 

suitable for producing a gasoline and a heavy residue or amalgamating stock. 


mir, 
ates 
zine 


volatile materials obtained returned for re-cracking. W. HT 
See also Abstracts Nos. 629, 667, 739 and 740. 


Natural Gas. 


. ABSORPTION AND ABSORPTION OILs. .- N. Beall. Refiner, 1930, 9 
(4), 75. 


The significance of the term oil-gas ratio can be based on a more fundamental 
conception by the use of the term “ mol-gallon "’ (molecular weight in gallons). 
The mol. wt. of an absorption oil can be approximated by using the average 
b.p. from the distillation curve and the gravity. There is a marked difference 
in the absorptive capacity of oils on a gallonage basis, the difference being 
dependent on the mol. wt. and vapour pressure. A vapour-pressure curve 
for a given oil may be drawn from the lowest absorption temperature to the 
highest temperature used in fractionation. For comparing the absorptive 
capacities of two oils, a mixture of 10 per cent. of standard gasoline from the 
plant and 90 per cent. of the oil can be made, and a vapour-pressure curve 
constructed. The oil having the lowest vapour pressure for a given absorption 
temperature is that having the greatest absorptive capacity. The average 
mol. wt. for a given gas may be obtained by calculating the weight per 1000 
cu: ft. Provided that an ultimate gas analysis is available, the probable 

percentage absorption of each constituent can be calculated with reasonable 
accuracy for a given temperature and pressure. For such calculations it is 
necessary to know the mol. wt. per mol. of constituent of the gas, the vapour 
pressure of the oil and of the constituent at absorption temperature and the 
efficiency factor of the apparatus. The vapour pressure of the oil in m.m. 
plus that of the constituents, multiplied by the molecular fraction of constituent, 
equals the vapour pressure of the mixture. The best check on absorption 
efficiency is by analysis of exit and inlet gas by fractional separation. Oil 
circulation, if reduced to the mol-gallon basis, may be expressed in equivalents 
of pressure and cooling. 

Three oils were compared on the basis of absorptive capacity—a high 
distillation mineral seal oil, a used plant oil and a low, short-range distillation 
oil. The last had 50 per cent. higher absorption than the first and 90 per cent. 
higher than the second. Deterioration in plant oil is chiefly due to oxidation 


em = Naphthenic oils are superior to both, while refined aromatic 
base oils are the most resistant. 

The bubble tray absorber is the most efficient practical means for absorption; 
the liquid volume of a bubble is very small compared with the surface, whereas 
in packed or baffled columns, the reverse is true for the drop. The depth of 
bubble cap submersion is important, for whereas deep submersion gives 
longer contact, it also causes agitation effects and consequent uneven liquid 
level conditions. Shallow submersion reduces the pressure drop per plate, 
but gives more even distribution. The distance between the plates is imma- 
terial to efficiency so long as there is sufficient room to allow oil spray and 
entrainment to separate before reaching the next plate. Overflows should 
be ample to provide for maximum oil capacity and underflow space should be 
‘sufficient to allow small friction drop. 
-from the pressure drop per plate at maximum capacity. 75 WEED 
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610. Muxrrecate AssorBER Propuces GASOLINE wiTHouT REcrTIFI- 
cation. J.C. Chatfield. Nat. Pet. News, 1930, 22 (12), 90. 

Three 6 by 50 feet absorption towers have been installed at the plant 
described. Each is of the bubble type and has been built with 28 trays. 
The gas is fed in over the sixth tray from the bottom. In the bottom of each 
tower a steam coil is installed, 
be reboiled to rob it of some of its lighter fractions. These rise against the 
descending rich oil and are again selectively absorbed. In practice it is not 
generally necessary to pass steam through the coils. The heat of absorption 
in the tower gives the oil a high enough temperature to boil off some of the 
lighter fractions in the lower trays where it is not in contact with the stream 
of rich gas. W. L. 
611. Naturat Gas—Irs Propvuction anp Distrrevrion. G. R. Hopkins. 

Ind. Eng. Chem., 1930, 22, 502. 

The two general methods of measuring gas reserves are, the pressure drop 
and the porosity-acreage methods. The former is only applicable when the 
withdrawal has been sufficient to reduce gas pressure, while with the latter, 
the volume of pore space is computed which, in conjunction with rock pressure, 
gives approximately the amount of gas present. The largest market for 
natural gas is industrial purposes, domestic consumption being only 20 per 
cent. of the total. 

_ The joints of natural gas lines are either coupled or welded, and the line 
iven an anti-corrosive coating (usually bituminous) before 
trench. Compressors deliver gas into the line at 350 
ib./sq. in., which falls to 100 Ib./sq. in. at the intake of the next pumping 
station. Storage is best effected in the pipe-line itself provided that its 

and operating pressure are sufficient to hold enough gas to satisfy 
peak loads. Recently , however, gas has been stored in old depleted fields. 
Telescopic those, with tho end ot te are stated to 
have the. following advantages :—less loss due to friction, greater quantity 
of gas delivered and fewer compressor stations. The disadvantages are :— 
scarcity of pipe of large diaraeter, higher cost of protective coatings, and 
inability to transport gas in the opposite direction. The pipe iteelf is the 


are obtained by controlled oxidation, pyrolysis or chlorination. Oxidation 
yields methanol (solvent and denaturant), acetone (solvent, lacquer and 
explosives) and pe (antiseptic and Bakelite manufacture). Pyro- 


(synthetic rubber manufacture), ethylene (ethyl alcohol, ether and glycol 

manufacture) and Srodkye pe (butyl alcohols). The principal liquids formed 

are benzene, toluene and xylene, while the solids are naphthalene and anthra- 

cene. W. iH. T. 

F. L. Kallam and L. J. Coulthurst. Petr. Eng., 1930, 1 (7), 72. 

It is possible to calculate with more or lees success the oil-to-ges ratio 
required for various degrees of extraction in an absorption tower. Such 
weight of a mixture of hydrocarbons have been suggested. 
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The molecular weight of an absorption oil can only be obtained accurately 
by making a separate determination upon each oil under consideration as 
the number and variety of compounds making up present-day absorbents 
preclude correlating the molecular weight against some other physical 
property of the oil, such as gravity or boiling point. The cryolitic method 
of making molecular weight determinations is adequate, and when used 
in conjunction with graphical interpretation, where extrapolation to zero 
concentration is carried out, results are obtainable which are reliable to 
within 2 or 3 per cent. of the true molecular weight. The molecular weight 
value of the absorbent influences, not only the initial design of the 
absorber and distillation unit, but also eventually their operating efficiencies 

W. L. 


613. Sureprvc or Naturat Gasorine. O, Peters. Oil & Gas J., 1930, 28 
(49), 48, 128. 

of natural gasoline is not just a matter of loading a tank waggon. 
It is the general practice to trap off the vapours from tank cars while loading 
in order to handle them in the so-called vapour units of the plant. Similar 
precautions must be taken when unloading. By shipping to a higher altitude, 
the recovery of natural gasoline is affected, due to the presence of the lighter 
hydrocarbons. A difference in elevation of 4,000 ft. lowers the boiling point 
of normal butane from 32° F. to 24° F. This will only lower the distillation 
recovery about 3 per cent. on a product containing approximately 35 per cent. 
normal butane but 3 per cent. of iso-butane will lower the distillation recovery 
5 per cent. exclusive of the effect of altitude on the n-butane content. W. L. 


614. Recovertne Gasottne rrom Naturat Gas. F. E. Hosmer. E.P. 
311,693. April 14, 1930. Appl. Jan. 14, 1929. 

A method is described of recovering gasoline from natural gas by subjecting 
the latter to refrigeration in order to condense the volatile liquids contained 
in the gas. The condensed liquids are contacted with the gas to be refrigerated 
until the gas is saturated with condensed volatile liquids, the saturated 
gas being then subjected to refrigeration. Excess condensate is removed 
together with the brine used for cooling, the two liquids are separated and 
the brine returned to the system. W. H. T. 


615. TREATMENT oF Hyprocarson Gases. Anglo-Persian Oil Co., A. E. 
Dunstan and R. V. Wheeler. E.P. 327,715. April 7, 1930. Appl. Oct. 5, 
1928. 

The invention has among its objects the production of a high yield of 
aromatic compounds by thermal treatment of hydrocarbon gases such as 
natural gas, cracking gas, still gases or retort gases. 

A stream of paraffin or olefin hydrocarbon gas is gradually heated to a 
temperature below the decomposition point and is then subjected to a 
temperature at which paraffin or olefin gases are decomposed with the 
production of aromatic hydrocarbon vapours. The gas is suddenly reduced in 
velocity and cooled, causing the free carbon formed to be deposited, ie 
liquid aromatic compounds finally being condensed. The residual gas 
utilised for the production of carbon black by combustion with © suatstated 
supply of air or it may be used especially when it contains carbon monoxide 
and hydrogen for the production of other organic compounds such as alcohols, 

The temperatures of operation may range from 550° to 1250° C. according 
to the composition of the gas used and the treatment may be carried out 
at ordinary atmospheric pressure or at low, medium or high pressure as 

desired, R. P. 
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616. AssorpTion System. J. A. Campbell. U.S.P. 1,754,606. 
April 15, 1930. Appl. April 19, 1927. 

The invention relates particularly to the stabilising of gasoline, but can 
be applied to any admixture of components of different boiling points, 
containing elements having boiling points lower, or vapour tension higher, 
than is desirable in the mixture. The usual processes for stabilisation are 
expensive, and this invention provides an absorption system wherein the 
volatile components are ejected during the absorption process, so that the 

The method is to pass vapour-laden gases upwardly through a downwardly 
moving stream of absorbing liquid, to vaporise the absorbed liquids and then 
to cool and return the “lean” absorbing liquid to the stream. The lower 
part of the stream is maintained at a higher temperature than the upper part 
by introducting a certain amount of heat absorbent liquid as it comes from the 
vaporising and separating operation into the lower part of the stream. 

By keeping the lower part of the stream hotter, the most volatile con- 
stituents are absorbed less than they would be were the oil kept at the same 


temperature throughout the stream. J. M. F. 


617. ABSORPTION Process. C. D. Coulter, Assignor to Southwestern 
- Corporation. U.S.P. 1,759,346. May 20, 1930. Appl. Aug. 16, 
1926. 

Natural gas under a pressure of at least 5 lb. per sq. in. is first brought 
to a gas accumulator, where any solid or liquid matter is dropped out. It 
then passes through a scrubber and a water cooler, where its temperature is 
reduced to 70° F. From here the gas passes to the bottom of a bubble type 
absorption tower operating at a pressure of about 30 lb. per sq. in. The 
absorbing oil enters at the top at a temperature of 70° F. and flows down the 
tower. The rich oil, accumulating in the bottom of the tower, flows to a 
weathering tank. Here the pressure may be released or reduced at will. The 
oil then passes through a heat exchanger and then to a heater where its 
temperature is raised to about 320° F. by live steam. It then passes to the top 
of an evaporator where the pressure is released to 15 Ib. per sq. in. Stripped oil 
accumulates in the bottom of the evaporator where it is agitated and cleaned 
by the passage of live steam. The stripped oil is cooled and recycled, while 
the freed hydrocarbon vapours are fractionally condensed. w. L. 


See also Abstracts Nos. 603, 672, 679 and 680. 


Motor Spirit. 


618. anp Enorve Acceteration. D. B. Brooks and 
C. 8. Bruce. Proc. Amer. Petr. Inst., 1930, 11, 24. 

In a previous paper, the authors deduced the relation between relative 
volatility and effectiveness for acceleration for a series of four fuels on @ given 
engine (Proc. Amer. Petr. Inst., 1929, Jan. 3, p. 143), and in the present paper 
the work is extended with three fuels to nine engines of different design. The 
tests were made at three manifold temperatures (from 80° to 200° F.), and with 
carburettor settings giving known mixture strengths just sufficiently rich to 
ensure constant acceleration with U.S. Motor Gasoline. Accelerations were 
measured by means of a portable spark accelerometer, which included an 
engine-driven tape punctured by a spark every one-sixth second, and a 
suitable timing device controlled by a tuning fork. 
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The results are expressed in terms of a reference fuel, and are quite different 
in detail, as was expected in view of the widely different manifold and engine 
designs. Two facts, however, agree with fair consistency. 

(a) The curves for the three fuels cross over at the lower temperatures in 
accordance with the distillation curves. 

(6) The improvement of a blend of aviation and U.S. Motor Gasoline over 
U.8. Motor Gasoline is roughly half that of aviation spirit over the U.S. 
Motor Gasoline. Motor Gasoline at 60° F. 
manifold temperature, and the blended fuel agrees at the same temperature. 
The distillation curves cross at 66° C. 

The magnitude of the relative efficiency of the fuels varies considerably for 
different engines, although the departure from average appear to have a 


The following empirical rule is deduced for finding the relative efficiency 
of fuels for acceleration at any given manifold temperature. Multiply the 
absolute manifold temperature by 1-2. Convert this into units of ordinary 
temperature (degree F. or degree C.). From the A.S.T.M. distillation curves 
select one fuel which approximates to U.S. Motor Gasoline as the reference and 
note its per cent. evaporated at the temperature found above. Then the 
arrangement of the other fuels at this per cent. evaporated indicates their 
relative efficiency for acceleration at the manifold temperature in question, 
those having higher A.S.T.M. temperatures being poorer, and vice versa. The 
quantitative relation between the fuels may be roughly ascertained by a 


The distillation temperature at which comparison must be made is therefore 
about 115° C. for U.S. Motor Gasoline. At this temperature it is 34 per cent. 
evaporated. At 34 per cent. evaporated, the temperatures for the three fuels 
are :— 


U.S. Motor Gasoline, 388° K. Blend, 374° K. Aviation Spirit, 365° K. 
Therefore at this manifold temperature, aviation spirit will give the best 
acceleration and U.S. Motor Gasoline the poorest. 
Roughly the actual relative efficiency will be :— 
U.S. Motor Gasoline 388/388 = 100 per cent. 
Blend 388/374 = 104 per cent. 
Aviation spirit 388/365 = 106 per cent. 
It is obvious that no one point on the distillation curve can be selected as 
dependent on practically the entire distillation curve. 


619. G. G. Brown. Oil and Gas J., 1930, 
28 (48) 46, 102, 106. 


The author maintains that part of the A.8.T.M. distillation curve from 
60—100 per cent. is of little or no practical importance in determining the 
effective volatility provided the 90 per cent. point is not so high as to prevent 
efficient combustion of the fuel under the conditions of test, nor so low as to 
supply a practically dry mixture when used in cars equipped with heated 
manifolds and effective accelerating devices. 

Beiswenger and Child’s laboratory apparatus for evaluating crudes for 
refining is next described, in which an effective fractionating tower is employed. 
ment and asphalt. Maximum refined oil is blended by using all the’ cuts 
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corrosion and doctor test. 

A summary is given in which are shown the yields obtained when cutting 
gasoline to 320° F. vapour temperature and the other to 400° F. These are 
essentially ‘‘ work-ups ” for maximum 400 viscosity 110° F. flash refined oil, 
and maximum 390 end point gasoline respectively. 

From the data given in curves it is possible to determine the yield of any 


viscosity of any part of a crude by reading the value at its mid-point has 
useful. w. 


exceedingly 


620. Gum, Corourn, Opour anp FivoREscENcE oF CracKED GASOLINE. 
G. A. Burrell. Nat. Petr. News., 1930, 22 (11), 57, 58, 62, 66. 


in distillates is attributed to the presence of benzenoid- 
hydrocarbons. The question of gum is then dealt with in considerable detail, 
commencing with the first observations on this subject by Hall, and reviewing 
most of the subsequent work which has been carried out in this field. 

The use of anti-oxidants as inhibitors of gum formation, and the restoration 
of reverted gasolines to their former anti-detonation values are discussed. 
The odour of cracked distillates is said to be due to unsaturated bodies con- 
taining conjugated double bonds, sulphur and nitrogen compounds, and also 


olefines also contribute to the unpleasant odour. H. B. T. 
621. Fractions in Crackep L.S. Gregory, Petr. Eng., 
1930, 1 (6), 48-50. 


Cracked gasoline from the separator of a cracking unit usually contains 
some 10 per cent. by volume of hydrocarbons lighter than pentane, and these 

are chiefly responsible for evaporation losses on treating, re-running and 
anu. If the distillate be passed through a fractionating column to produce 
a bottom product substantially free from butane, the overhead containing 
all the propane and lighter products, most of the butane and small amounts 
of pentane, the “‘debutanised” product will suffer practically no evaporation 
losses on handling and storage. 

The overhead is taken to the scrubber of an absorption plant together with 
any other refinery gases and about 85 per cent. of the butane together with 
pentane and heavier products is recovered. 

This gasoline is then sweetened, no acid treatment being necessary, and is 
stored under 30 Ibs. pressure until ready to be blended back with the treated 
and re-run pressure distillate. 

One per cent. of propane in a gasoline effects the vapour pressure to the 
same extent as 3 to 4 per cent. of butane, thus by replacing the propane with 
3 to 4 times the amount of butane no increase in vapour pressure is brought 
about, while the volatility is considerably improved. 
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erent between 320° F. and the point shown on the chart as 400 refined oil viscosity, 
ngine and then adding an equal percentage above this point. Similarly, refined 
oil obtainable when cutting maximum gasoline is blended by using cuts 
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The views of various workers on the colour of cracked gasolines and the 

colour reversion to which these are prone are discussed at length. The pres- 
ence of diolefines is generally thought to be responsible, but the oxidation of 

a mercaptans has also been shown to have a decided bearing on the subject. 
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evaporation losses, yielding a spirit of enhanced volatility with no greater 
to vapour lock. 
A table of analyses of various cracked distillates is given showing their 
percentage composition up to hexanes, likewise a flow sheet of combined 
vapour recovery and stabilising plant. F. 


622. Gas Locxinc TenpEeNcres oF AVIATION GASOLINES IN AIRPLANE 
Fvuet Loves AnD Freep Pumps. C.C. Moore and M.S. Reynolds. Proc. 
Amer. Petr., Inst., 1930, 11, 39 

The authors investigate the behaviour of various fuels in an apparatus 
consisting of an electrically operated fuel pump and a feed system capable of 
being heated to any desired degree, and such that the air pressure can be 
adjusted as necessary. In this way, conditions simulating those obtaining in 
aviation practice can be maintained. 

The tests show that there is a definite relationship between the vapour- 
locking tendencies of aviation gasolines and their 10 per cent. points in the 
A.8.T.M. distillation curves, that the average boiling point of a gasolive is 
only roughly indicative of its tendency to lock, and that the initial boiling 
point is a less satisfactory indication of the tendency to vapour lock than the 
10 per cent. point. 

Charts are given from which the relative perforrnance of aviation gasoline at 
various altitudes and temperatures can be predicted from consideration of 
the 10 per cent. point. 

It is emphasised that care should be taken to design fuel pumping systems 
so that the fuel will absorb the minimum of heat from the engine before 
reaching the inlet manifold. R. 8. 
623. Benzor T. Rabek. Brenn-Chemie, 1930, 11, 189-192.° 

The disadvantages of the presence of small quantities of paraffin, naph- 
thalene, hydroaromatic and hydrocyclic compounds, such as thiophene and 
cumarone, in benzol are discussed. Chemically pure benzol gives no color- 
ation with sulphuric acid. The sulphuric acid test and the bromine number 
indicate the content of unsaturated compounds but do not give any inform- 
ation as to the suitability of the benzol as a motor fuel. An examination of the 
individual benzine fractions for the content of unsaturated compounds shows 
that these are present in the lowest and highest fractions. 

The effect of chlorine on benzol in the presence of chlorine carriers (tellu- 
rium, sulphur, iodine, phosphorus, etc.), was next investigated. Chlorbenzols 
were formed in these reactions whilst aqueous solutions of alkaline hydroxides 
or hypochlorites favoured the addition of chlorine to benzol to form CG H, Cl, 
In the actual experiments, the action of chlorine on crude benzol was tried in 
the cold at 20°—25°C. and secondly at boiling temperature 82—85°C. The 
experiments were carried out in glass vessels on each kgm. of the substance, 
and the quantity of chlorine added found by weighing (2-76 kgm. of chlorine 
added per minute). The reaction was strongly exothermic at first. The 


vapours 
to determine the distribution of chlorine, i.e., as additive, substituted or un- 
absorbed chlorine. 

fuel) is irrational since it is not sufficiently conclusive in determining the 
content of unsaturated and resin compounds, In the action of chlorine 
on crude benzol the unsaturated compounds are attacked, then the sulphur 
compounds are chlorinated, whilst the benzol itself remains unchanged. 
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624. Gum Proptem m Moron H. P. Rue and R. H. 
Espach. Oil and Gas J., 1930, 28 (42), 186, 286. 


The work of Brooks and of Smith and Cooke in connection with the mech- 
anism of gum formation is discussed, and various methods in common use for 
the estimation of gum are mentioned. 

After dealing with the question of inhibitors the authors show that the rate 
of distillation has an effect on the amount of gum formed in the gasoline, and 
it is believed that polymerisation takes place during a slow distillation so that 
the polymerised bodies may be separated by reason of their higher boiling 
points. Certain fractions of a gasoline contain much more gum than others, 
and it is possible by fractionation to separate these cuts and treat them 
individually if desired. 

The fractions of high gum content do not occupy the same position in the 
distillation range for all gasolines so each case must be considered separately. 

H. B. T. 
625. THE Properties oF Natural GasoLIneE BLENDS BY 
Cuarts. By E. W. Zubin. Nat. Petr. News, 1930, 22 (21), 40-42. 

The results of the A.S.T.M. distillation test are discussed as regards their 
bearing on the properties of fuels. Ease of starting is closely related to the 
10 per cent. point of the distillation, and acceleration depends on effective 
volatility which can be predicted from the 30 to 65 per cent. points. Volatility 
and engine test show certain relations and vapour-lock is now attributed to 
excessive volatility. Charts have been drawn up to enable blends of naphtha 
and natural gasoline to be made of the desired 10 per cent. and 50 per cent. 

ts. 
canplayed thst of the properties of the bands 


is necessary to employ the corrected figures. For most purposes it is sufficient 
to deduct 2-4°F. for every c.c. distillation loss, even if this is more than 5 c.c.’s. 
Reference is made to Brown's work on vapour-lock temperatures, and it is 
assumed that vapour lock may occur at the temperature at which the vapour 
pressure as determined by the Reid bomb method equals atmospheric pressure. 

easily attain 100°F +4 atmospheric temperature in degrees F 


alkyl group the anti-detonating agent, the alkyl group having two or more 
carbon atoms. The most important of this group is 

group, and at least two of these compounds should be added to maintain 
the boiling range of the fuel. The method of treating benzene to produce 
alkyl benzenes is given. 

Since alkylation of benzene results in an increase in quantity of material 
which is a more effective anti-detonator than the benzene, the invention 


provides a methof of making more high-compression fuel 
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stocks. This per cent. difference is plotted against the percentage of natural 

gasoline employed. 

d When dealing with the 10 per cent. point the distillation figures not cor- 

. rected for distillation loss can be employed, but for the 50 per cent. point it 

r 

| cussed and finally charts are given in such a form that all relations are 

expressed by straight lines. T. 
626. Motor Fue.s. Carbide and Carbon Chemicals Corporation. E.P. 
303,505. April 14, 1930. Appl. Dec. 13, 1928. 


2644 


627. IMPROVEMENTS IN THE MANUFACTURE AND PropvucTion or Moror 
_Fusts. J. Y. Johnson. E.P. 325,858. Feb. 28, 1930. 


Hitherto attempts have been made to raise the anti-knock value of motor 
fuels by the addition of low boiling aromatic hydrocarbons or of organo- 
metallic dopes. There are, however, several serious drawbacks to such 
methods. It is proposed to accomplish the same effect by blending the 
lower boiling fractions of the fuel (those boiling at less than 150°C. and 
mostly at less than 120° C.) with high boiling aromatic or unsaturated frac. 
tions. The latter are to be obtained either by SO, extraction or destructive 
hydrogenation of aromatic middle oils (e.g., anthracene oil) or distillation 
of aromatic tar oils, etc. G. B. M. 


628. TREATMENT OF VAPOURS PRODUCED BY CRACKING HYDROCARBONS. 
Anglo-Persian Oil Co. and A. E. Dunstan. E.P. 327,421. Nov. 4, 1928. 
The vapours obtained in cracking processes, particularly vapour phase 
cracking processes, are passed through a filter charged with pumice which 
has been steeped in an alcoholic solution of zinc chloride. The filtering 
material is maintained at 200° and the gum forming constituents of the spirit 
are polymerised. The polymers are removed at the bottom of the filter 
and at the base of a dephlegmating tower through which the vapours leaving 
the filter are led. A distillate of good odour and colour and free from 
unstable compounds is obtained. One pound of reagent will treat 40 gals. 
of spirit and the H.U.C.R. of the spirit is not materially altered. The filter 
is maintained at the required temperature by surrounding it with a jacket 
through which the vapours to be treated are passed and the contents of the 
filter are occasionally flushed with refined spirit to maintain the activity of 
the filtering material. T. A. 8. 
629. Rerminc Hyprocarson Ons. E. W. Gard, B. G. Aldridge, H. J. 
Multer and R. T. Howes. U.S.P. 1,759,744. May 20, 1930. Appl. 
Sept. 12, 1927 
The invention relates to a method of treating gasoline obtained from 
crude oil or by cracking particularly from the point of view of separation of 
emulsified water or acid sludge. The oil containing the emulsion is passed 
through a series of solid foraminous blocks containing capilliary passages, 
and by this means, the emulsified constituent is agglomerated. The agglo- 
merated material is separated in stages, that portion not entirely free from 
emulsion being passed through the system again in admixture with the 
unpurified oil. W. 


630. Treatinc Hyprocarsons. T. T. Gray, assignor to Gray Process 
Corpn. U.S.P. 1,759,813. May 20, 1930. Appl. Mar. 24, 1925. 

Compounds to be purified are vapourised and passed in the vapour form into 
-and through a chamber containing a catalyst such as Fuller's earth, bone 
black, Kielselguhr, etc. A deposit of gummy polymers forms on the catalyst. 
The effectiveness of the catalyst is improved and prolonged by introducing 
@ solvent in small quantities into the catalytic chamber. The introduction 
of this solvent also overcomes the tendency of the catalyst to form into lumps 
and clog the valve when the chamber is being discharged. Any suitable 
being satisfactory. 


631. Rxzrminc Hyprocarzons. T. T. Gray, Assr. to Gray Process Corpn. 
U.S.P. 1,759,814. May 20, 1930. Appl. Aug. 9, 1926. 

the vapour phase. Oil is cracked and the resultant cracked vapours are 
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subjected to partial condensation to obtain a vapour fraction having 4 
definite boiling range. The fraction while still in the vapour phase and under 
pressure, is contacted with solid adsorptive material thereby polymerising 
those constituents which tend to discolour on exposure to light and to form 
deposits. The polymers are continuously withdrawn from the Ty 
material and from the heating zone. 


See also Abstracts Nos. 595, 610, 614, 634, 655, 657, 668 
and 755. 


Kerosine. 


632. Acrp Recovery Piantrs. G. A. Burrell. Nat. Petr. News, 1930, 

22 (21), 72-80. 

Various plants in use for acid recovery and concentration are described. 
The “ Pan and bench” system is rapidly becoming obsolete. The weak 
acid was concentrated in shallow lead pans to 60° Be, and finally to 66° Be, 
in glass retorts or bottles. In later plants the glass retorte were replaced 
by cast iron stills, but upkeep expenses were very heavy. 

In the “‘Chemico” process the concentration is effected in two stages 
by blowing hot air and flue gases at a temperature of about 1,250° F. through 
the liquid. The acid feed is preheated by trickling down a tower through 
which the hot gases ascend. 

The “ Simonson-Mantins"’ process employs vacuum. If 60° Be. acid is 
required, steam at 50 lbs. pressure supp lies sufficient heat, but for further 
concentration to 66 degs., heating by hot oil pipes is necessary. Vacuum 
of antimonial lead 

A method of burning the acid “ coke "’ obtained by this method is described. 
The ‘‘ Geyser action” process injects a current of compressed air beneath 
the surface of a shallow layer of acid blowing a portion of it into a vertical 
spray through which hot flue gases are passed. The acid falls back and 
flows countercurrent to the flue gases which eventually pass through a baffle 
filter to remove acid mist. 

Various methods of burning acid 
that no detrimental effects are produced unless the burners are shut down, 
When cooling down alkali should be sprayed into the firebox to prevent 
corrosion. Similarly, acid sludge should not be used during the heating up 
of a plant on account of condensation of acid vapours. 

As a general rule, it is not considered profitable to attempt to recover the 
acid from heavy lubricating oil sludges. 

If dilute acid is required for pressure distillate treating or for clay treatment, 
both the original cost of the plant and the operating costs are materially 
reduced. H. B. T. 


633. Propvction or Rermvep Hyprocarson Ons. I. G. Farbenind. 
A.-G. E.P. 327,463. April 6, 1930. Appl. Nov. 6, 1928. 


The patent describes a process for the refining of impure hydrocarbon 
oils (e.g., benzine, lubricating oil, etc.) by passing them, together with hydrogen 
at 300° C. and 10 atm. pressure, over non-ferrous catalysts which are immune 
to sulphur poisoning. The reaction is carried out only for such a period 
of time that no appreciable formation of low boiling or gaseous hydrocarbons 
in particular molybdenum or tungsten or compounds of these re 
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634. Swesreninc Process. G. L. Rowsey. U.S.P. 1,754,649. April 5, 
1930. Appl., April 13, 1927. 

This invention relates to improvements in the refining of oils of the gasoline. 
kerosine type. The treatment comprises the agitation of the oil with a 
suspension of preformed, dense, pulverulent lead sulphide in a solution of 
caustic soda while bringing air in the form of fine bubbles into intimate 
contact with the mixtures. The caustic soda solution is substantially free 
from dissolved litharge. Wwe 


635.—Puriryinc Hyprocarsons. J.C. Black, and J. R. McConnell assigns 
to Richfield Oil Co. U.S.P. 1,759,730. May 20th, 1930. Appl., 
June 7th, 1927. 


The oil to be treated is preheated to about 100° F. to 150°F. in a heat 
exchanger. It then meets an aqueous solution of a caustic alkali containing 
suspended manganese dioxide, heated to 200 to 220° F. and thoroughly mixed. 
The mixed liquid passes to a reaction chamber where the temperature may 
vary from 200° F. to 350° F. under a pressure sufficient to prevent any 
appreciable volatilisation of either liquid. Agitation is maintained in the 
reaction chamber by pump circulation. The liquids are finally discharged 
to a separator by way of the heat exchanger and a cooler. The treating 
solution used is a caustic soda solution ranging from 15° to 25° Baumé and 


and the spent reagents may be partly recovered. w. L. 
See also Abstracts Nos. 595 and 601. : 


Lubricating Oil and Wax. 


636. Trenp ry Manvuracrure or Motor Lvusricants. D. G. 
Brandt. Refiner, 1930, 9 (5), 126. 


parts, sealing pistons and cooling. With higher speeds, there has been a 
tendency to less viscous lubricants. However, the oil must be such that at 
low speeds the coefficient of friction is Thus at high speeds high friction 
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During the last five years, the automobile engine has tended with of 
marked increases of piston displacement, compression ratio and Apdlnr of Te « 
tions per minute at maximum developed horse power. Acceleration and wacking 
maximum speed have also increased although the average driving times pean 
have not increased proportionally owing to increased traffic. pressed | 
The lubricant manufacturer is faced with the problem of lubricating | ™*? ° 
under the widely different conditions of low driving speeds in high gear | "iS vee 
with quick acceleration in traffic and high driving speeds on the open road tion the 
The lubricant in an engine performs three duties, lubricating mo , colloid. 
639. 
ee must met resulting im loss Of efficiency. In the 
regards piston sealing, there is a tendency to use heavier lubricants, used anc 
but since at the working temperature of the cylinder wall, which is probably dition, ¢ 
in the neighbourhood of 430° F., the viscosities of oils which differ widely bensine 
at ordinary temperatures are practically the same, a more efficient manner residues, 
of working would be to lower the operating temperatures. method, 
From the point of cooling with force-fed bearings, suitable cooling of the Compass 
oil would allow a smaller quantity of less viscous oil to do an equal amount Fusst 
viscosi! under would lower and seal qui obtainec 
pressure temperatures quite 
required 
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Therefore, if engine manufacturers take steps to pre-cool oil before feeding 
to moving parts, a lighter lubricant can be used. The trend will therefore 
be towards a lighter lubricant of lower pour point and flat viscosity-tem- 
perature curve. A. R. 8. 


637. Lime 8. J. Caplan. Petr. Eng., 1930, 
1 (7), 208. 

with mineral oil and a little water is undoubtedly the grease which is most 
widely used. It may be made in a great number of varieties varying from 
a material which is slightly heavier than a viscous oil and suitable for the 
lubrication of ball bearings to a material suitable for use in steel mills which 
may be almost stiff enough to resist the pressure of the fingers. The ordinary 
ball-bearing greases have appearance similar to vaseline, while some greases 
are black, and in fact they may contain pitch which tends to make them 
adhere to the moving surfaces to be lubricated. 

Practically all the common fats and saponifiable oils can be used in making 
these greases, and the number of different mineral oils that can be used is 
very considerable. As an example of the methods employed, the formula 
and detailed process for the production of a clear cup grease of medium 

from tallow, mineral oil of viscosity 100 secs. Soa. (Saybolt) at 

100° F., lime and water are given in quantities which would form a suitable 
charge for a thirty barrel steam jacketed kettle. Variations of the formula 
for the production of a ball-bearing grease, a cold neck grease and a hard 
tallow compound are also given. R. W. LL. C. 


638. CrysTaLLizaTion or Wax Pararrin Distmiate. H. J. Dunmire. 
Refiner, 1930, 9 (5), 136. 


639. Tae Extraction or Smicate Resipves. R. Fussteig. Petr. Zeit 
1930, 26, 627-628. 


and the silicate remained insoluble. Since too much gas oil was 
required for this treatment, the method was modified. The gas oil and 
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The belief held for many years that cracking of wax distillate was essential 
}. to obtain pressable crystalline wax from the distillate. The work detailed 
was undertaken to disprove this theory and to show that vacuum distillation 
» with efficient fractionation would solve the problem. 
. The conclusions arrived at are that fractionation is more important than 
d cracking to produce good wax distillate. So-called amorphous wax is not 
“ different from crystalline wax but the crystallization has merely been sup- 
tion through fuller’s earth will tend to remove some of the interfering 
5 colloid. A. R. 8. 
4 
n 
In the refining of mineral oils by bleachers, 5 per cent. of the bleacher is 
. used and about 2 per cent. of the paraffins is converted into the latent con- 
y dition, and this results in a paraffin loss. Merz’s method, in which the 
; benzine vapours are condensed and allowed to fall on a layer of silicate 
r residues, is unsuitable owing to a heavy loss of benzine. Also Biluchowski’s 
method, in which the silicate residue is extracted by mixing at a definite 
> temperature and for a definite period with petroleum, was incomplete. : 
' Fussteig tried the effect of heating the residue together with light gas oil 
r 
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residue were mixed in a boiler and after filtration the filtrate A and the 
extracted solid A were again treated with fresh residue (Extract I and 
Residue I obtained). This treatment was repeated. The whole of the 
paraffin could be recovered by this process, and practically the whole of the 
silicate residues recovered. W. 8S. C. 


640. CeLLs ror THE SWEATING oF PararrFin. A. v. Groeling. 
Petr. Zeit., 1930, 26, 623—626. 


The displacement of boilers by cylindrical cells’ is described for parefila. 
sweating and the advantages of cells enumerated. Diagrams of 36 and 72 
cell compartments are given. 

The arrangement of the paraffin chamber in a cylindrical form is based 
on the air-circulation which is lacking in the boiler system. It is essential 
that the greatest cooling effect should not take place at the bottom but in 
the centre and upper parts. The correct and uniform temperatures during 
cooling and sweating are important factors. 

These cylindrical chambers consist of a certain number of cylindrical 
vessels each 3 metres high arranged next to one another in pairs or in series 
of threes. Each cylinder consists of an exterior and interior cylindrical 
sheet, the latter being open at the top and bottom and constituting the 
air tube. The filling space is situated between both of the cylinders. The 
central cylinder contains a lining of wire gauze and the series stand on s 
frame under which is fitted the heating apparatus. The filling lasts from 
20 to 45 minutes according to the number of series. Each cylinder contains 
several valves, a door and a ventilator. Cooling ensues by means of pre- 
cooling (due to the entry of fresh material), ventilation with the air valves 
open and through the door. 

The temperature and solidifying point of the running oil can be taken at 
any time during the sweating period, also the temperature of the air above 
and below the cylinder during the cooling and sweating phases. The tem- 
perature difference between the top and bottom of the cylinder at the end 
of the air circulation by ventilation is 5° C.; with no circulation and during 
sweating the difference on an average is only 1-1-5°C. The sweating phase 
commences when in any series of cells a thin oil-stream displaces a thick one. 
The best yield of oil-free paraffin is obtained when the temperature is main- 
tained 3-4° C. above the solidification point of the run oil. The sweated oil 
is not absorbed in the paraffin at first and the sweated paraffin is a con- 
times solidified oil. 

Groeling emphasises the simplicity and economy of the cell system in 
preference to the boiler type. The former, by its construction, permits 
a stronger heating effect by direct vapour injection and gives quantitative 
as well as qualitative results. Fractional sweating, i.c., sweating of the 
residual paraffin by a corresponding temperature control of the solidification 
point, can be carried out in the cells. 
it cannot be sweated in the cells. Various sketches and diagrams are given, 
and the apparatus has been applied for mineral oils, shale oils and brown 
coal paraffin oils for some years. W. 8. C. 


641. Properties or Automotive Lusricants. H. C. Mougey. Oil and 
Gas J., 1930, 2B (45), 41. 

Laboratory tests of lubricating oils are useful as identification tests, but 
do not necessarily give a measure of quality related to value in service. 
Colour, gravity, flashpoint, acid number, emulsification test and carbon and 
oxidation tests are not directly related to behaviour in actual use if the 
results obtained are applied to oils from different sources. 
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The most difficult problem in automobile engine lubrication is the selection 
of an oil which is not so thin as to lead to high consumption at high speeds 
and temperatures, and so thick as to give trouble with starting in winter. 
At present it appears impossible to obtain an oil to meet both sets of con- 
ditions. The use of oil coolers is suggested as a method of reducing the 
high temperature effects, but a more desirable solution of the problem is 
to design the lubricating system so that consumption is not liable to rise 
rapidly with speed or low viscosity. The slope of the viscosity-temperature 
curve would then become unimportant and a low viscosity oil could be 
used for easy starting. There does not appear to be any risk of bearing 
failure if lubricants of very low viscosity are used—even dilution with 50 

cent. kerosine, or heating of an oil of 300 secs. viscosity (Saybolt) at 
100° F. to 300° F. did not give trouble in an engine having the bearings cut 
away to one-third of their normal surface. Noise and consumption appear 
to be the determining factors which establish the minimum viscosity which 
can be used rather than the load carrying ability of the bearings. The 
“oiliness”” of the lubricant has not been shown to have any relation to 
service in an automobile engine, although it is of importance in the case 
of certain types of gearing. A test is described to determine “ oiliness ”’ 
which depends on the progressive increase of load up to 25,000 Ib. per sq. in. 
between a hardened steel shaft and a hardened steel bushing. 

Stability of the lubricant is of importence, but can only be a 
in terms of actual service. 


642. Tue Aetp NuMBER AND ITs SIGNIFICANCE IN Practice. H. Staiger. 
Petr. Zeit., 1930, 26, 447-450. 

The acid number, i.e., the number of gms. KOH required to neutralise 
1 gm. of oil, is a criterion of the content of mineral oils present in insulating 
oils, etc. Its determination establishes the suitability of an oil for use in 
transformers. Mineral oil hydrocarbons are more or less stable towards 
oxygen at high temperatures, but in auto-oxidation processes, when oxygen 
is absorbed from the air, acids are first formed, then anhydrides and further 
polymerised products. Part of the acid remains dissolved in the slime 
formed and another part remains in solution at ordinary temperatures. 
of refining. 

Two different types of oils (paraffinic and naphthenic) are py 
together with the effects of these on transformers when in a highly-refined 
condition. Paraffinic oils show, on increased refining, a continuous decrease 
of the acid number and of the formation of acid on oxidation with atmo- 
spheric oxygen at higher temperatures. However, after a definite degree 
of refining, volatile products are formed and this so-called “ over refining ” 
is disadvantageous to the oil. The formation of volatile products is attri- 
buted to a cracking reaction whereby the union of individual molecules is 
delayed and oxidation is facilitated. W. 8. C. 


643. Rermntnc Hyprocarson Ous. W. A. Street. E.P. 326,163, Nov. 5, 
1928. 

This patent refers particularly to the reconditioning of used lubricating 
oils. These are not so amenable to treatment as new oils for removal of 
moisture, suspended matter and partly converted and gummy materials. 
It is claimed that, if the used oil is treated with a mixture of new oil and 
acid, highly satisfactory results are obtained. 

It is recommended that four parts by volume of new or re-refined oil be 
thoroughly mixed with one part by volume of sulphuric acid of sp. gr. 1.840. 

T2 
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One part of this mixture is then used to refine 100 parts of used oil which 
may be diluted with 20—50 per cent. of petroleum spirit to give more rapid 
separation. After thorough agitation, the oil is allowed to settle, then 
soda washed and topped to remove the spirit. 


644. Lusricants. R.S. Prendergast, C.S. Prendergast and A. Sonsthagen. 
E.P. 327,097, March 24, 1930. Appl., Sept. 22, 1928. 


' This invention relates to lubricants for use with parts of machinery subject 
to friction under conditions of rapidly varying local pressure. In such 
circumstances corrosion or rusting frequently occurs. This corrosion is caused 
to a considerable extent by electrolytic action and may be prevented if 
the lubricant be rendered sufficiently anodic with respect to the part to 
be protected by addition of a suitable quantity of a metal or a metallic oxide, 
The metallic constituent of the lubricant will then supply the anodic element 
of the local electrolytic cell. In cases where the parts to be protected are 


- of high grade steel, zinc oxide can be used as the anodic component. Some 


of the zine oxide is reduced to the metallic state and the metal deposited 
as adherent coat upon the steel. The proportion of the metallic component 
should be such that fairly rapid deposition takes place. A formula is given 
for calculating the percentage of anodic component required in terms of 
the electro potential values in volts of the anodic material and the material 
to be protected and also on the percentage of water present in the mixture 
and on a constant depending on the severity of the conditions. For example, 
under average conditions, assuming that the water content of the lubricant 
is 1 per cent., the calculated proportion of zinc oxide to afford protection to 
iron or steel is 28-5 per cent. Bm Ww. eC. 


645. Rerimine usep Lusricatinc Om. W. D. Harris and R. V. Aycock. 
E.P. 327,294, April 3, 1930. Appl., April 10, 1929. 

The invention relates to a process for refining used mineral oils particularly 
the used oils of internal-combustion engines. Any free water present in 
the oil is removed by settling. The oil is then heated to about 120° F. and 
treated with sulphuric acid. The resulting sludge is removed and the 
diluents are vaporised from the oil. The oil is then contacted by passage 
in an upward direction through an adsorptive agent. The adsorptive agent 
is allowed to settle into a cake and the oil passed in a reversed direction 
through the cake. The oil may also be passed through an additional filtering 
medium. R. W. L. C. 


646. OxrpaTion oF OrGanic Compounps or Morecutar 
J. Y. Johnson. E.P. 327,707, April 7, 1930. Appl., Jan. 5, 1929. 
An improved process is described'for the oxidation of organic compounds, 
such as montan or paraffin wax, of high molecular weight by means of 
gaseous oxidising agents under the action of heat. While the oxidation is 
, the working conditions are gradually made milder, for example, 
as regards the temperature, concentration of oxygen, pressure, and the 
velocity of the oxidising gases. Several examples illustrating the method 
of carrying out this process are given. H. E. T. 
647. Manvuractoure or Lusricatinc Ous. J. Y. Johnson (for I. G. Far. 
benind A.-G.). E.P. 327,721. April 10, 1930. Appl. Dec. 10, 1928. 
The flash-point and viscosity of lubricating oils, in particular those which 
have been used, can be raised without appreciable loss by treating the oils in 
vacuo at elevated temperature with gases or vapours which contain liquids 
of low boiling-point such as alcohol, benzine and water in the state of a mist. 
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The volatile constituents are thereby removed very rapidly. The conditions 
and treating it with wet steam, instead of superheated steam which is ordin- 
arily employed during lubricating oil distillations, at pressure of 10 to 50 mm. 
of mercury. A slow current carbon dioxide loaded with benzine 


the production or recovery of viscous oils of high flash-point can be accom- 
plished in 5-10 minutes. R. W. L. C. 


ubject 
648. Propvuction or Mortan Wax. F, Zschoch and H. Rodrian. U.S.P. 
ted # 1,753,816. April 8, 1930. Appl. March 13, 1928. 


wt tof This invention relates to the production of montan wax. The process 
oxide, | comprises extracting the resinous constituents from raw montan wax, digesting 
ment the remaining wax in the presence of a solid adsorbent decolorizing material 
d are § with an oxygenated organic solvent which does not easily dissolve the oxy- 
Some § acids contained in the raw wax. The resulting wax solution is separted from 
ssited | the decolorizing material, the refined wax then being separated from the 
onent solution. The best results are obtained with a highly activated carbon, such 
given § as “ carboraffin,” a carbon activated by means of zinc chloride. The oxy- 
ns of | genated solvents used in this process are monohydric alcohols or their esters 
terial § or ethers, such as ethyl acetate and methyl glycollate, or ketones such as 
xture butanone. H. E. T. 


649. TREATMENT oF FLUIps Sotip Susstances. T.T.Gray. U.S.P. 
1,753,859. April 8, 1930. Appl. Jan. 18, 1926. 

Cc. The object of the invention is to bring solid substances into contact with 
fluids and especially to treat fluid petroleum products with solid adsorptive 
cock. substances within the processing still. This end is achieved by supporting 
a number of baskets or containers in the still. The containers are constructed 
larly | of fine metal screen and are suspended from tracks on which they are movable. 
1t in § The tracks may be arranged above or below the level of the liquid in the still, 
and depending on whether it is desired to bring the material in the still into 
the J contact with the solid substance in the vaporous or liquid condition. The 
sage § still is provided with a manhole through the containers and are run into and 
gent § out of the still on temporary tracks. The contacting can be carried out at 
‘tion f the distillation temperature. The solid substances contained in the baskets 
ring J may be sadsorptive materials, such as silicious substances, fuller’s earth, 
,. C. | bauxite or copperized fuller’s earth; metallic bodies such as iron, lead, and 
their salts having an affinity for sulphur and caustic alkalies. The method 
CHT. § permits the simultaneous treatment with a number of treating agents at the 
. refining temperature, and confines each treating agent within a limited space 

s of W.L.C. 


le, 650. Cowtinvous Distitiation. N. E. Loomis. U.S.P. 1,756,032. April 29, 
the 1930. Appl. June 8, 1922. 
hod The invention relates more particularly to vacuum distillation, the appa- 
¥ ratus consisting of a coil of tubes situated in a furnace. The oil to be treated 
~~ is pumped through this coil and raised to the required temperature. From 
the coil the oil is conducted to a dephlegmating tower which is fitted with 
». bubble cap plates, and at the upper end has a partial condenser section com- 
ich | prising a pair of tube sheets with tubes between for the passage of the vapour. 
The space surrounding the vapour tubes may be used as a preheater for raw 
overhead vapours are condensed and passed into vacuum receivers. From 
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’ the base of the tower the condensate is pumped through a second heating coil, 
and the resulting vapours passed into a second fractionating tower. The 
condensate from the tower may be pumped to storage or sent through a third 
section, as desired. The vapours from the second tower are ee 
condensed and collected as in the first section of the apparatus. R. P 


651. Lusricatriye Om Manuracture. E. C. Herthel and H. L. Pelzer. 
U.S.P. 1,756,153. April 29, 1930. Appl. June 18, 1928. 


The invention relates to improvements in lubricating oil manufacture and 
is of special value in the case of distillate oils from naphthene base crudes, 
which are liable to contain unstable material of an objectionable nature. 
Advantage is taken of the known property of caustic soda for polymerising 
such material. The process is carried out in the following manner. The 
crude oil is heated to a suitable temperature, 800° F. in the case of the Gulf 
Coast crude cited, in a pipe still, and the vaporised portion of the oil injected 
into the bottom of a tower beneath the surface of a pool or bath of hot but 
externally unheated oil, which is maintained alkaline by the addition of rela- 
tively small amounts of strong caustic solution. The vapours passing off from 
the bath are condensed without permitting the condensate to come in contact 
with the liquid forming the oil bath. Steam may be applied to the oil bath 
and liquid is discharged therefrom in order to maintain a constant level of 
liquid. The lubricating oil vapours pass away by a line at the top of the 
tower, and are fractionally condensed, yielding products of low acidity. In 
many cases this alkaline treatment renders the usual refining with sulphuric 
acid unnecessary. R. W. L.C. 


652. Rermysminc Hyprocarson Ons. E. C. Herthel and H. L. Pelzer. 
U.8.P. 1,756,154. April 29, 1930. Appl. June 8, 1928. (See proceeding 
abstract.) 

This invention relates to the refining of mineral lubricating oils by the 
action of caustic alkali, and is an elaboration of U.S.P. 1,756,153. In the 
present patent very similar claims are made and a description and a diagram 
of a complete unit consisting essentially of a pipe still and six fractionating 
towers are given. The pipe still is fed with crude oil; the first tower or 
vaporizer separates the vaporized portion from the residium. The second 
tower is used for the caustic alkali treatment, vapours from the first tower 
are passed into the second through an alkaline oil bath situated at its base. 
The third, fourth or fifth towers yield heavy, intermediate and light Viscous 
lubricating oils, and the sixth yields gas oil. These products are obtained as 
tower condensates, and naphtha is obtained from a final water-cooled 
condenser. R. W. L. C. 


653. Rerusinc Hyprocarson Ons. E. C. Herthel, H. L. Pelzer and 
J.G. Stafford. U.S.P. 1,756,155. Apr. 29, 1930. Appl. June 18, 1928. 
(See the two preceding abstracts.) 

This invention embodies in the main the principles described in U.S.P. 
1,756,154, and, as in the latter, a process is described for the continuous 
and simultaneous production of heavy, intermediate and light lubricating 
oils. 

In one aspect this invention is an improvement on the operation described 
in U.S.P. 1,756,154, inasmuch as arrangements are provided for contacting 
the hot, heavy, intermediate and light lubricating oil condensates with an 
absorbent material directly, as they flow from the bottom outlets of the 
respective fractionating towers in the presence of an atmosphere of reducing 
gas. R. W. L. C. 
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654. Rermmc Hyprocarson Ons. E. C. Herthel and H. L. Pelzer. 
U.S.P. 1,756,156. April 29, 1930. Appl. June 16, 1928. (See also the 
three preceding abstracts.) 

In this invention, as in the preceding ones, advantage is taken of the 

effect of caustic alkalies for removing undesirable constituents from lubri- 

cating oils. The constituents of the raw stock suitable as components of 
the desired lubricating oils are vaporised and the vapours are bubbled 
through a series of hot alkaline liquid oil baths. In the series of oil baths 
the constituents are repeatedly subjected to intimate contact with caustic 
alkali generally in countercurrent flow. The process can be operated by 
means of a bubble cap fractionating tower in which the vapours are intro- 
duced at the bottom and strong caustic alkali solution on to one or more 
plates at the top of the tower. Caustic bottoms are drawn from the base 
of the tower and vapours of the alkali-treated lubricating oils are taken off 
to fractionating equipment by means of a vapour line situated at the top 
of the tower. R. W. L. C. 
655. Seraratinc From W. Schwalge. 
U.S.P. 1,757,223. May 6, 1930. Appl., May 11, 1926. 

This invention relates to a method of separating gasoline or similar 
volatile fractions from lubricating oils after use. The object is to recover the 
lubricating oil in a cheap and efficient manner and permit the gasoline to be 
separated and passed off in the form of vapour and to provide a portable elec- 
trically-heated device for this purpose. The apparatus employed comprises 
a casing, @ pan supported by the member in a slightly inclined position, means 
for introducing used oil into the top end of the pan, spreader elements within 
the pan arranged to bound heating zones, limited by the spreaders on the top 
and two opposite sides and on the bottom by the pan, means for supplying 
heat to the zones, and for the escape of hot air and evolved vapours, an 
outlet in the pan for the discharge of separated oil, the spreaders being 

H. E. T. 

656. Distmtation oF Hyprocarson Ons. R. E. Wilson, Assr. to 

Standard Oil Co., Chicago. U.S.P. 1,758,590. May 13, 1930. Appl., 
April 4, 1925. 

An apparatus is described for the vacuum distillation of oils by super- 
heated steam. 

The oil is fed through a pipe closed at the end but having radial perfora- 
tions and situated axially in a steam expanding nozzle. The vapours and 
oil from this nozzle enter a vertical circular expansion chamber tapering in 
the direction of flow and fitted with a horizontal baffle opposite the steam ° 
inlet. The top narrow end of the expansion chamber enters an expanding 
throat which forms the lower half of a second expansion chamber; the 
upper half is of conical shape tapering in the direction of flow, and this 
chamber is likewise fitted with a baffle. A further expanding throat follows 
and then the steam, oil and vapour pass into a pipe of such dimensions that 
the vapour velocity is between 200 and 600 feet per second (preferably 
400—500 ft.) and of sufficient length to permit the attainment of substantial 
thermal equilibrium. The vapours may then be passed through the usual 
separating and fractionating devices. H. B. T. 
657. -Process or Prerartnc Moror Ons. F. E. Howard, Assr. to 

Standard Oil Development Co., Delaware. U.S.P. 1,758,898. May 13, 
1930. Appl., July 21, 1922. 

A method is described whereby the decrease in engine test brought about 

by the inclusion of the heavier fractions in a motor spirit may be avoided. 
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The heavy ends of the spirit in vapour phase are mixed with air or oxygen 
and passed through tubes at a temperature of 450°—600° F. at a pressure 
not materially exceeding atmospheric. To avoid material oxidation of the 
hydrocarbons the amount of air is limited and 5 to 20 cub. ft. per lb. of 
hydrocarbon is preferably employed. The products are condensed and 
treated to remove gummy constituents by steam distillation followed by a 
caustic-soda wash and then mixed with the lighter fractions of the spirit 
from which they were originally separated. H. B. T. 


See also Abstracts Nos. 633, 661, 671, 685 and 750. 


Special Products. 


658. New Sotvents (Ernytene 
eruyt Erser anp Isorroryt Erner). H. R. Fife and E. N. Reid. 
Ind. Eng. Chem., 1930, 22, 513-515. 


A description of the physical properties and uses for these solvents is 
given. 

Ethylene Dichloride.—This is the most stable chlorinated hydrocarbon avail- 
able. It can conveniently be handled in the presence of water at boiling 
temperatures in metal containers without danger of corrosion, while its 
resistance to oxidation renders it a valuable solvent for the extraction of edible 
oils and medicinal products. Although classed as a non-inflammable solvent 
it will burn, but is readily extinguished. The lower explosive limit in air is 
6-2 per cent., as compared with 1-4 per cent. for benzene and 1-5 per cent. for 
gasoline. Ethylene dichloride is also of value in the separation of mineral 
oil and paraffin wax. Mineral oils are mixible in all proportions, while wax 
is immixible at temperatures below 25° F. As a fumigant it has found wide 
use for grain, flour, rugs and upholstered furniture. For this purpose a mixture 
of three parts ethylene dichloride to one of carbon tetrachloride is generally 
employed ; this mixture is non-inflammable, non-injurious to grain or fabric 
and not dangerous to human life when carefully used. Ethylene dichloride 
also finds use in chemical synthesis and as a cellulose lacquer, but for the 
latter purpose, owing to its tendency to hydrolyse, it is only used for those 
which dry rapidly. 

Dichloroethyl Ether —This solvent possesses to a marked degree the com- 
bined solvent properties of ethyl ether and ethylene dichloride with the added 
advantages of a low vapour pressure and high boiling point. Although alone 
it is not a good solvent for cellulose ethers, mixed with 10—30 per cent. of 
alcohol, it becomes an excellent solvent. It is remarkably stable and shows 
no tendency to hydrolyse. Incorporated to the extent of 2 per cent. in soap 
stock it helps in the elimination of hand spotting. 

Isopropyl Ether—The properties of this ether which has only recently 
become available in commercial quantities, are very similar to those of ethy! 
ether but with the added advantage of lower vapour pressure, higher boiling 
point, higher flash point, lower solubility in water and somewhat better solvent 
power. The solubility of paraffin wax in this ether decreases rapidly with 
addition of isopropanol and also with decrease in temperature, while that of 
mineral oil remains fairly constant. Mixtures of the alcohol and ether may 
wax. F. B. 
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659. or Mastic AsPHALT CHEMICAL Works. D. 
McDonald. J.S.C.J., 1930, 49, 187T. 


The author discusses the uses of asphalt as a neutral and corrosion resisting 

lining for tanks, pits and reaction vessels. The material used for coating 
is a mechanical mixture of a bituminous base and an inert and in- 

soluble filler. The former provides the corrosion resisting properties, while 
the latter increases the viscosity sufficiently to enable the mixture to with- 
stand comparatively high temperatures without flowing and even to carry 
weights without deformation. The qualities of resistance to corrosion and 
resistance to weight are incompatible and the one can only be increased at 
the expense of the other. For the asphalt lining of tanks, the mixtures used 
are rich in bitumen and poor in mineral filler, the weight resistance being 
sacrificed to corrosion resistance. The lining is applied in two layers, each 
jin. in thickness. The first serves to fill the key and to cover corrodible 
material, while the second reduces the possibility of pinholes to a minimum 
and presents a smooth surface to the contents. With regard to the life of 
asphalt linings, it is stated that (1) the higher the temperature the shorter 
the life, (2) the wider the variation in temperature the shorter the life, and 
(3) the less abrasion and friction the longer the life. Mastic asphalt can be 
used to line towers and gas reaction chambers provided that the temperature 
and composition of the substances involved are not too drastic. The asphaltic 
material for the construction of non-corrosive floors differs from that for tank 
lining in that it must support weights and is hence more loaded with filler. 
The asphalt can be laid on top of any of the usual materials used for floor 
construction, but over wood, felt and expanded iron are introduced to prevent 
actual contact. On brick or concrete the only precaution necessary is the 
removal of dust. The covering usually varies between }—2 in. in thickness, 
according to traffic and corrosion conditions, and is laid in two separate 
layers of equal thickness. The costs of laying asphalt flooring has been quoted 


as follows :— 


Coating } in. thick .. 5s. Od. per sq. yd. 
wl wits. 
Skirting 3 in. .. 6d. per ft. run. 
” 6 in. “* 9d. ” ” 
Angle fillet” 3d. 
layers and adequate falls must be provided for drainage. W. H. T. 


660. PRiNcIPLEs oF THE MANUFACTURE oF Mastic AspHatt. A. W. Attwool. 
JS.CtI., 1930, 49, 1817. 
The paper deals with rock asphalt and mastic asphalt, more 
the latter from the point of view of acid-resisting qualities. The best types 
of rock asphalt for paving purposes contain 10—11 per cent. of bitumen 
impregnated evenly through a carboniferous limestone base. However, the 
nature of the material and its requirements in laying make it impossible for 
employment as a flooring in factories, etc., owing to confined space, difficult 
corners, pillars, etc. Further, the base being limestone, will not withstand 
chemical corrosion. Mastic asphalt has a higher bitumen content than rock 
asphalt and can be hand-laid round pillars or machinery, put up vertically 
as a tanking, applied to gullies, open drains, etc. Theoretically, the aggregate 
should be as fine as possible, but the finer the aggregate, the more bitumen 
is required. The amount of bitumen which a mastic will carry varies according 
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to the characteristics of the mineral aggregate. Experiments have shown that 
if the aggregate in the “‘ mortar” is coarser, and the percentage of bitumen 
is raised, a greater proportion of chippings or coarse aggregate can be intro- 
duced without impairing the strength or efficiency of the mixture. Asphalt 
cements may fall into three clases: (1) native asphalt, fluxed or 

(2) residual bitumens (e.g., Mexican or Texas products), and (3) mixtures of 
native or residual bitumen. Mastic asphalts are divided into : a 
building work, (2) those for paving and flooring, met, ee somes 

The following tables give the details of each of these latter classes, 


TABLE 1. 
aon No, 2. No. 3. 
Residual Bitumen .. — 100-0% 
Penetration at 77° F. - ° 43° 
Softening Point (R and B) 143° F. co SPR. 143° F. 
Duetility at 60° F. .. ‘Scms. . 65 cms. 6 cms. 
22.6 cms. .. +100 cms. 
‘ », 100° F. 37-0 cms. .. +100 cms +100 ems. 
Solubility in C3, 5%  .. 998% % 
Mineral Ash .. 315% Trace 16-35% 
Difference .. 6 0-2% 5-4 
FPilash Point .. 565° F. 600° F. 550° F. 
Paraffin Scale 1% Nil 
Volatilisation at 350° F. for 
7 hours .. 02% 
TaBLE 2. 
Trinidad Lake Asphalt Pity 0% 
Residual Bitumen .. 160% _ 
Flux .. 10-0% 
Penetration at 77° F. 11° 17° 
Softening Point (R and B) 172° F. 168° F. 
Duetility at 60° F. 2 cms. 4 cms. 
we 8 cms. 16 cms. 
” + 100° F. 29 32 cms. 
Solubility in Cs, 63-4 312 
Mineral Ash .. 30-7 33-1% 
Difference 61% 
TaBLe 3. 
No. 1. No. 2. =. 3 No. 4. 
at 60° F ae 2 26° 
, 100° F 15° 
Softening Point (Rand B).. 195° F. os ae 210° F. oo OPP. 
Ductility at 77° F. . wd 10cm. . 0-5 cm. 2-8 cms. . 13 cms. 
Mo. 12-5 cms. 9-2 66 cms. . 67 cms. 
Solubility cs, 0% 
Difference 15% 41% 14% 10% 


Acid-resisting tanking asphalt employed as a lining for tanks, ducts, etc., 
where temperatures do not exceed 80° F. is unaffected by acetic acid and will 
withstand solutions of acids of the following strengths: HCl—sp. gr. 1-10, 
H,SO,—sp. gr. 1-40 and HNO,—sp. gr. 1-31. Above 80° F. the asphalt is 
liable to soften and distort. For acid-resisting flooring asphalt, the same 
limits apply but they depend on traffic conditions and on facilities for flushing 
the floors. 


The maximum temperature employed in practice for special acid- 
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resisting tanking asphalt is 150° F. At lower temperatures the resistance to 
acid is greater and the material will resist acids of commercial strength. 
Special acid-resisting flooring is somewhat harder and is designed for use where 
strong solutions are encountered and where high temperatures and heavy 


but cannot be employed as floorings in places where mineral and vegetable 
oils, varnish, petrol, ete., 
action. W. 4H. T. 


661. Separation or Waxes rvto Tuer Actps Mixtures oF THER 
ALcoHOLs AND Hyprocarsons. I. G. Farbenind. A.-G. E.P. 304,150. 
April 14, 1930. Appl., Jan. 14, 1929. 


This invention relates to the manufacture from waxes, such as beeswax, 
montan wax, wool fat and the like, of the corresponding acids and mixtures 
of the corresponding alcohols and hydrocarbons. This is effected by saponi- 
fication, atomising the resulting mixture of soaps, alcohols, and hydrocarbons, 
extracting with solvents, and converting the remaining soaps into their 

acids by means of mineral acids. Prior to the atomising opera- 
tion a finely-divided indifferent auxiliary substance is added, the atomising 
operation then being carried out in a chamber under reduced pressure. The 
atomised substance is dried by the action of a heated gas or vapour having 
no chemical action on the product. H. E. T. 


662. Treatment or Gases ConTatnInc HyproceN AND UNSATURATED 
Hyprocarsons. I. G. Farbenind. A.-G. E.P. 325,817. Feb. 26, 1930. 
Appl., Nov. 26, 1928. 


Unsaturated hydrocarbons, in particular acetylene, may be recovered from 
gaseous mixtures containing hydrogen, for example, mixtures produced by 
the thermal treatment of methane in the electric arc, by washing with a liquid 
ketone containing more than three carbon atoms in the molecule. The 
unsaturated hydrocarbons are recovered from the ketone by distillation, which 
is then available for further use. 

Suitable ketones include methyl-ethyl ketone, methyl-propyl ketone, diethyl 
ketone, diacetone alcohol, ketone oils and such ketones as contain at least 
one aromatic or hydro-aromatic radicle, for example, acetophenone, cyclo- 
hexanone and methyl cyclo-hexanones. Cyclo-hexanone and its homologues 


_ are particularly suitable. The washing can be advantageously carried out 
under increased 


pressure. 8. F. B. 


663. Carson Brack. J. Y. Johnson, Assr. to I. G. Farbenind. A.-G. 
E.P. 326,913. March 27, 1930. Appl., Jan. 9, 1929. 


Carbon compounds, which form carbon black when subjected to heat 
treatment, give a particularly finely divided product when the heat treat- 
ment is carried out in a non-sparking electric field. 

Unsaturated hydrocarbons are particularly suitable but saturated com- 
pounds are satisfactory especially when mixed with unsaturated compounds. 
Temperatures ranging between 125°C. and 800°C. may be employed, but 
generally from 300° C. to 500° C. furnish the best results. Dehydrogenating 
catalysts, such as metals or compounds of the iron group, are advantageous. 
The electrodes may be made from metals or compounds of this group and 
themselves act as catalysts. Either direct or alternating current may be 
used, it being of very small magnitude (1 milliampere or below). Ww. L. 


| trucking conditions prevail. Acid-resisting asphalt is unaffected by alkalies 
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. Carpon Brack. J. Y. Johnson, Assr. to I. G. Farbenind. A.-G. 
E.P. 327,374. April 3, 1930. Appl., Dec . 19, 1928. , 


A very high-grade carbon black is obtained by treating, in the gaseous 
phase, unsaturated hydrocarbons with dehydrogenating catalysts (com- 
prising a metal or compound of a metal of the iron group) at temperatures 
ranging from 100° C. to 600°C. Usually temperatures of 300° C. to 450° C. 
are employed under reduced pressure with or without the admixture of 
extraneous gases or under atmospheric pressure in the presence of other 
vapours or gases such as hydrogen, nitrogen, carbon monoxide, water vapour, 
methane, etc. It is advisable to remove the carbon black from the reaction 
chamber as quickly as possible. This is most easily effected by mechanical 
means, though the removal may be effected by maintaining the highest 
possible gas velocity in the reaction zone. W. L. 


665. Propucrion or CarBpon Biack From CARBON Monoxipe. J. Y. 
Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 327,548. April 10, 1930. 
Appl., March 11, 1929. 


Claims are made for the production of carbon black by the thermal decom- 
position of carbon monoxide or gases containing carbon monoxide. The 
to the gas to be decomposed. W. 4H. T. 


666. Propvuction or 1.3 Burytene Guiycor. I. G. Farbenind. A.-G. 
E.P. 328,083. April 24, 1930. Appl., March 9, 1929. 

1.3 butylene glycol is produced by hydrogenating acetaldol in the presence 
of @ catalyst, the essential constituent of which consists of copper or of a 
preponderating quantity thereof mixed with other catalytic substances which 
may contain activators and/or carriers. The operation is carried out preferably 
at elevated temperatures under increased pressure with agitation. Copper 
silicate, alone or mixed with nickel or cobalt compounds, are mentioned as 
suitable catalysts, while silica gel, vitreous aluminium oxide or water 
can be used as carriers. 8. F.B 


See also Abstracts Nos. 611, 637, 670, 684, 701, 750 and 756. 


Analysis and Testing. 


667. MerHop ror Crupe Anatysis. G. A. Beeswenger and W. C. Child. 
Petr. Eng., 1930, 1 (7), 200 

Use is made of a true boiling point still, that is, a still fitted with a very 
efficient fractionating tower, thereby producing the various products with 
nearly perfect separation. The procedure has the following advantages :— 

1. Results are accurately reproducible. 

2. As nearly perfect separation is obtained, maximum yields of more 
valuable products can be determined. 

3. Yields obtained may be correlated with those obtained in individual 
pieces of refinery equipment. 

4. The method is rapid. Only 16 hours are required for the operation of the 
still and blending of products and no treating need normally be resorted to. 

The chief disadvantage is that, owing to the small charge of crude, knock 
ratings of the gasoline and other tests requiring large quantities cannot be 
made. 
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The apparatus consists of a 2-litre flask fitted with a 48 in. glass column. 
This column has an outside diameter of 1 in. for the majority of its length, 
but is contracted to ? in. diameter for the top 8in. To the column head is 
fitted a condenser followed by a three-way stopcock connecting to two over- 
head graduated receivers. Each of these receivers is fitted with a vacuum 
connection and thermometer pockets are fitted in the still and the column 
head. The column is first wrapped with asbestos paper and then with a helix 
of resistance wire for counteracting heat loss. Insulation is provided for 
by an air space and magnesia insulation. The tower is packed with No. 16 
brass jack chain for its bottom third, No. 18 for the middle and No. 20 for its 
top third. At three approximately equidistant points along the tower the 
insulation is cut away and a glass window inserted. When operating at lower 
temperatures, reflux is produced by means of air jets introduced at the bottom 
and centre of the tower. As temperatures rise the air is decreased and finally 
heat is applied by the resistance wire. The amount of cooling or heating is at 
all times adjusted so that the tower is kept just below the flooding point. 

In operation a charge of 1600 cc. is introduced and the still run at 
2 to 4.cc. per minute. Cuts are made at 320° F., 360° F. and 400° F. The 
equipment is then allowed to cool somewhat, the pressure reduced to 10 mms. 
and 3 per cent. cuts on the crude made from this point onwards. The still 
temperature should not exceed 620° F. Towards the end of the run the 
pressure should be decreased to 2 or 3 min. and the heat on the tower increased 
so as to decrease the pressure drop through the column. The gas evolved 
can be measured. The specific gravity of each cut above 320° F. vapour 
temperature is determined. Viscosity is determined on each of the lighter 
fractions, while the heavier ones are blended in pairs and Saybolt viscosities 
at 100° F. are obtained. From this data, gravity v. “‘ per cent. off" is plotted. 
using the mid-point of each cut as its “ per cent. off.” Similarly, viscosity v, 
“per cent. off "’ is plotted. The true boiling point curve is constructed on 
co-ordinate paper to show the gas loss at the lower end. 

From these curves and the data yielded by the distillation figures, yields 
and constants of the various cuts on plant scale can be closely estimated, 
the yields being essentially those given by non-cracking (pipe-still) — 
668. Varour Pressures or Gas-Free Gasouines. O. C. Bri 

E. W. Aldrich and H. 8. White. Proc. Amer. Petr. Inst., 1930, 11, 4. 


The vapour pressure of a gasoline determines the type of container which 
must be used for safe transport, the relative extent of loss which can be 
expected during storage, and the conditions under which the use of the fuel 
is satisfactory in an engine. Methods of determining vapour pressure vary 
in accuracy, but most of them purport to give values corresponding to gas-free 
gasolines, the most direct method being to remove the gas first and then to 
measure the vapour pressure. Data obtained show that the A.S.T.M. distilla- 
tion test is adequate to give the information required with a precision of about 
0-2 Ib. per sq. in. 

Measurement of vapour pressure is complicated by the fact that fuels 
contain varying amounts of water, air, and hydrocarbon gases in solution 
and that they are complex mixtures having a wide range of volatility. It is 
therefore necessary to define the nature of the sample on which measurements 
are to be made and to obtain data representative of the sample without change 
of composition. If information is required regarding the pressure necessary 
to keep the gasoline from vaporising, measurements must be made without 
removal of any constituent, but in most cases the vapour pressure of the 
liquid constituents is needed. Three general methods may be used. 
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1. The components not required may be removed, provided the method 
is reproducible and not such that it alters the relative proportions of the 
remaining substances. 

2. Corrections may be made to allow for the undesired portions. This 
method is generally unsatisfactory for precise work. 

3. The composition of the fuel may be estimated from analysis and the 
vapour pressure calculated from data regarding pure hydrocarbons. This 
method is only suited to fuels of simple composition and is relatively inexact. 

Only method 1 is considered in the report. Measurements must be made 
in such a way that the composition of the liquid fuel is unchanged and for this 
reason the size of vapour bubble must be kept small. The ratio adopted is 
liquid volume : vapour volume :: 1 : 0-004. This is equivalent to about 0-002 
per cent. evaporated. Water, air, methane and ethane are removed in two 
stages. Water is removed by means of phosphorous pentoxide, and air 
and hydrocarbon gases by fractional condensation at liquid air temperatures. 
The samples so treated are designated “ gas-free.”’ 

It is confirmed that no polymerising action takes place due to the shaking 
with phosphorous pentoxide. 

The apparatus used for the removal of air and dissolved gases is described 
in detail and depends for its action on the repeated freezing of the sample 
with pressure reduction to a high d of v . Adiagram is given show- 
ing the details of the vapour pressure measuring apparatus which includes a 
thermostatically controlled bath surrounding the U-tube in which the sample 
is placed, the latter being illuminated by means of a suitable electric lamp 
and observed through a periscope. Equilibrium is obtained in less than an 
hour. Agitation of the surface of the liquid does not alter the 
Vapour pressure data are given regarding 33 gasolines and blends, together 
with A.S.T.M. distillations. The latter are plotted as temperatures corres- 
ponding to percentages evaporated. 

It is found that the vapour pressure can be reproduced accurately by an 
equation of the form :— 


log p = a —b/T, 
where p is vapour pressure in mm. mercury, T the temperature in degrees 
absolute and a and b specific constants for each fuel. 

The temperature at which the vapour pressure is 760 mm. is called the 
normal bubble point (N.B.P.). Calculated and observed vapour pressures 
are given for each fuel in tabulated form, the average deviation being only 
1-4 mm. 

The N.B.P. is identical with the, 10 per cent. A.S.T.M. point within the 
limits of experimental error. 


and 


here A =b 
Tx Bp. 


A study of the values of A shows that they are a function of the normal 
bubble points and the slopes of the A.S.T.M. curves at the 10 per cent. points 


with the relation 
per cent.) vs 


A = 341 + 
wee em. in absolute centigrade degrees and § is the slope of 
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the A.S.T.M. curve at the 10 per cent. point expressed in degrees centigrade 
per unit per cent. evaporated. 

Where high precision is not required, these equations may be used to 
calculate vapour pressures from distillation data. 

Alignment charts are given for the evaluation of A and the vapour pressure 
at 100° F. 

Normal bubble points may be determined by taking the temperature of the 
liquid in the distillation flask during an A.S.T.M. test at the point where the 
first drop comes over. The observed deviations between the initial liquid 
temperatures, the normal bubble points and the 10 per cent. points, are within 
the limits of experimental error, 

An examination of change of vapour pressure with size of vapour bubble 
in the apparatus shows that the lowering of the vapour pressure with increase 
of vapour space is the same for all gasolines when temperatures are adjusted 
so that the initial vapour pressure is the same in each case. 

Further tests on natural gasoline aviation fuels and blends show that the 
results are in good agreement with the relations obtained for less volatile 
fuels. Ethyl ether blends are also in agreement. The ratio between the 
absolute temperature of the 90 per cent. A.S.T.M. point and the dew point 
for a 16 to 1 mixture if air-vapour is approximately 1-416 : 1 for all the fuels 
examined. 

An appendix deals fully with the correlation of equilibrium volatility data, 
and an equation of the form 
A.S.T.M. c 
Ty Ty 
re juces all the data from O' to 100 per cent. evaporated. 

A complete series of charts is given for the evaluation of bubble points 

dew points and starting temperatures. R. 8. 


669. TuHerMaL Properties or PreTroteum Propucts. C. 8S. Cragoe. 
Miscellaneous Publication, U.S. Bureau of Standards, No. 97. 

The work described shows that the thermal properties, namely, thermal 
expansion, heat of combustion, specific volume of the vapour, thermal con- 
ductivity, specific heat, latent heat of vaporisation and the heat content 
of petroleum products, such as petroleum asphalts and fluxes, volatile petro- 
leum liquids, gasoline benzol mixtures and “cracked gasolines”’ appear to 
vary systematically with the temperature and density of the product. 
Empirical equations have been found which represent with moderate accuracy 
the most reliable experimental data at present available. A summary of the 
empirical equations is expressed in engineering units and also in metric units. 
In various columns are given the property, the units in which the property 
is expressed, the empirical equation, density and temperature ranges covered 
by the experimental data used as a basis for the equations. The accuracy 
of the values given ee 
with the experimental results. W. 8. C. 
670. Porrr, Froration Test. H. Eisner. Petr. Zeit., 

1930, 26, Motorenbetrieb. 13-14. 

The application of glycerin on amalgamated plates for these tests on 
bituminous substances is described and recommended so as to avoid dangerous 
results caused by the poisoning of the bitumen by the hot mercury vapour. 
A film of glycerin remains cohesive on cauterised brass plates but is found to 
give better results on a rough untreated surface. All impurities are removed 
from the plates of brass or rustless steel by benzine and carbon disulphide 


and a drop of glycerin extending over an area of 9-10 sq. cm. is applied. 
W. S.C. 
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671. Apparatus FoR Vacuum oF LUBRICATING AND Heavy 
Oms. M. J. Gavin and A. L. Foster. Nat. Petr. News, 1930, 22 (21), 
83-87. 

The distillation flask is the most interesting part of this apparatus and 
consists of a 500 c.c. Hempel flask electrically heated externally at the bottom. 
The upper portion and the column are wound with asbestos cord and covered 
with a closely-fitting asbestos hood. The column contains two cones of 12 
to 16 mesh brass, copper or Mond metal gauze joined together at their apices 
by a } in. metal tube 3 in. long which is plugged with a cork. The lower cone 
points upwards and the upper one down. They are held in position by soften- 
ing the neck of the flask and making small internal projections in the glass. 

The mouth of the flask is drawn out to 1 cm. internal diameter in order to 
make it easier to keep the apparatus air tight. 

The side tube is pierced with two yin. holes } in. from the end in order to 
avoid the violent bumping which it was observed always occurred, otherwise, 
when « drop of distillate fell from the end of the side arm thus suddenly 
releasing the pressure. 

side upwards in order to distribute the hot oil over the condenser wall. 

Distillation curves are given of two oils differing widely in boiling range 
and viscosity and the importance of keeping the distillation rate constant is 
strongly emphasised; with a 250 c.c. charge this should be between 
3 and 5 c.c. per minute. H. B. T. 


672. Tue DETERMINATION OF THE Liwirs oF Gases AND Gas 
Mrxtunes. H. Léffler. Brenn. Chem., 1930, 11, 145-146. 

A micro gas calorimeter is described in which the calorific value of small 
quantities, i.c., 10 c.c. or less of a gas, can be determined to } per cent. 
accuracy. The explosion limits, the limits of complete combustion, the content 
of carbon dioxide in the gases employed and in the gases of combustion, and 
the decrease in pressure by contraction (condensation of water of combustion) 
can also be determined. 

The instrument consists essentially of a double-walled globe (high vacuum 
vessel), in the centre of which fits the bulb of a mercury thermometer reading 
to 1/50 of a degree. The globe is connected by means of capillaries to a burette 
into which the gas placed over mercury is sucked through & cock ; the burette 
is surrounded by a water jacket. The ignition is effected by means of a small 
lamp battery and induction apparatus, and the ignition control is governed 
by means of an argon lamp. Within the limits of complete combustion, 
the ti ture increase/normal volume is equal to q, @ constant 
which is proportional to the calorific value of the gas. The carbon dioxide 
absorber consists of two Schott glass filter plates of large porosity so that 
mercury can be introduced without special application of pressure; the 
absorption medium consists of granulated calcium oxide. When the gas is 
passed the absorber before ignition or after explosion the volume 
difference of the burette readings gives the content of carbon dioxide in the 

8. C. 


673. Tue Correct Expression or Viscosrry. Rev. Pérolifére, 1930, 365, 
435. 


In the commercial world it has been the practice to express fluid viscosities 
in arbitrary units between which no exact relationship can be established. 
The only correct method is to give viscosities in terms of physical constants 
which can be expressed in C.G.S. units. 
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The “ coefficient of absolute viscosity " is defined in C.G.S. units as the work, 
in ergs, required to move a section of the fluid, of molecular thickness and 
1 sq. cm. in area, edgeways through the fluid for | cm. at a velocity of 1 cm. per 
second. The “ kinematic coefficient of absolute viscosity” is obtained 
dividing the above absolute coefficient by the density of the fluid at the 
temperature of experiment. 

In place of the above absolute coefficients the practical units are, respec- 
tively, the “ Poise” and itssub-multiples, the “ Decipoise’’ and “ Centipoise,” 
and the “Stokes” or “ Kinematic Poise” with its similar sub-multiples. 
In order to facilitate the adoption of these physical units a comprehensive 
list has been prepared of the approximate relationships between the above 
practical units and those units, such as Saybolt, Engler and Redwood, which 


are mainly employed in commerce. G. B. M. 
See also Abstracts Nos. 599, 600, 606, 618, 619, 625, 642, 698 
and 701. 

Refinery Plant. 

674. Exementary Principtes oF Distmxation. R. Abel. Petr. Eng., 

1930, 1 (6), 180. 


The fundamental principle of separation of the components of a liquid 
mixture is that the vapour in equilibrium with, or evolved from, a liquid mix- 
ture is always richer than the liquid in the more volatile constituent. A brief 
description of the operation of a rectifying column is given. Ww. L. 


675. Tue Srinx Furnace. G. A. Burrell. Nat. Petr. News, 1930, 22 (17), 
61. 


Heat is absorbed by convection and by radiation, but after gases have been 
cooled below about 1100° F. only convection comes into play. Heating 
by radiant heat is the more efficient method as heat is absorbed in proportion 
to the fourth power of the difference between the absolute temperatures of 
the radiating and absorbing surfaces while by convection the heat absorbed 


absorption by radiant heat 


‘ 
+ (75) — (7) 
where H = B.Th.U.’s radiated by A (square feet) having temperature T, 
(abs. °F.) in time ¢ (hours) to # surrounding envelope having temperature 
T, (abs. ° F.). The coefficient K has a value of 0-162 for black body conditions, 
which attains in most furnace interiors. 
= A(K' + q K" C) (T, —T,) 
over an area A (sq. ft.) with a velocity C (ft. per sec.) and transmits H 
(B.Th.U. per hr.) to that area. The coefficients K* and K" represent 
respectively heat transmission by diffusion and by turbulence. K’ varies 
between 1-5 and 2-5 and K™ between 2-25 and 4-25. 


for non-luminous flames. w.L. 
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676. Evaporation Losses rrom Tanks. G. A. Burrell. Nat. Petr. News, 
1930, 22 (18), 65 

The entrance of air into the tank space above the liquid is the main cause 
of evaporation losses. Breathing goes on indefinitely and results in big losses, 
especially during hot days and cool nights. 

Windage losses are cited as approximately twice breathing losses for stee!- 
roofed tanks. 

Fleming states that to obtain minimum losses it is desirable to obtain the 
following conditions: (1) Minimum oil surface exposure, (2) gas tight roof 
and roof fittings, (3) breather valve on vents, (4) minimum vapour space, 
(5) minimum temperature variations in vapour space, (6) roof capable of 
holding maximum pressure, (7) minimum temperature of oil surface. 

In tanks that are not vapour tight evaporation losses average 7 and 8 per 
cent. for the first year and this loss is reduced to approximately | per cent. 
in vapour proof tanks equipped with safety valves. + at 
the losses from various tanks under divergent conditions. 


677. Arm Preneaters anp Om Sriis. E. Creutz. Refiner, 1930, 9 (4), 
93 


The use of preheated air for the recovery of wasted heat and for producing 
more desirable furnace temperatures is of increasing importance for 
economical operation of refineries. Recent improvements in air preheater 
construction provide for the handling of high-temperature gases with apparatus 
of lower initial cost and without destructive effects. With an old type of 
still, operation at a high excess of air may be necessary where the preheated 
air is used in order to keep the temperature of the flue gases entering the tubes 
below a certain degr A better arrangement is to recirculate part of the 
flue gases. Thus, the air to be preheated will be only the amount required 
to burn the fuel efficiently and the corresponding flue gases will be exhausted 
to the stack. All other gases necessary to keep the desired temperature in 
the furnace will be recirculated. In the newer types of oil-still furnaces built 
to give a great amount of radiation surfaces, air preheated to any degree 
may be used. The temperature of the gases will be reduced to the desired 
degree before reaching the tubes, due to radiation between the hot gases and 
the heating surface. Examples are given showing the saving obtained using 
each of the above-mentioned arrangements. In «.me instances exhaust 
gases of as high a temperature as 1400° F. have been reduced by the pre- 
heater to 630° F. in heating the air from 70° F. to 920° F. final temperature. 

W.H. T. 
678. Devetorpment or ApuHesives ror Forminc. H. F. Perkins. Oil and 
Gas J., 1930, 28 (50), 30. 

Steel must be counted as the most widely used building material, but the 
inroads on its life due to corrosion have brought forward many protective 
coatings. Of these tin, aluminium, zinc and lead are well known, while 
coatings of these have been shown to be among the most effective, in the 
order shown. 

Aluminium has always been applied in the form of paint, the others generally 
have been — by dipping or electrod iti With the advent of thin 
non-porous metal foil, an adhesive has been sought after. Pitch and 
asphaltic adhesives generally have proved unsatisfactory owing to failure 
to withstand temperature changes. 

The writers have tried numerous mixtures having tars, asphalts and resins 
as bases, but these are only found to be resistant to oil when in a brittle 
state. When means are used to give these compounds elasticity, they become 
perceptibly soluble in oils. 
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When it is remembered that adhesives for foiling may have to retain their 
adhesive properties and not flow from temperatures of 50° to 160° F., the 
size of the problem is manifest. 

Among the advantages of foiling as a protective measure may be quoted 
that the metal surface does not need so elaborate a preparation for the adhe- 
sive as it would for paint. The adhesive itself is a protective agent and is 
protected from abrasion, etc., by a film of foil which will withstand corrosion 
for many years. Two or more layers of foil may be used where conditions 
warrant. The foil may be patched without removal of old foil, and aluminium 
foil is an excellent heat reflector. 

An adhesive for foiling should resist a direct pull of 8 Ib./sq. in. at normal 
temperatures and should flow sufficiently not to leave brush marks. It 
should reach the above strength quickly but not lose its proper condition for 
foiling for a considerable time. When once covered with foil it should not be 
susceptible to such oxidation as is likely to deteriorate its adhesive qualities. 
A. R. 8. 


679. Gas Merers anp Tuerr Operation. E. E. Stovall. Nat. Petr. News, 
1930, 22 (17), 41, 48. 


The two methods of measuring gas commonly used are the positive or dis- 
placement meter and the orifice meter. 

In measuring gas under high pressure by the former method a recording 
pressure gauge attached to the meter is necessary. If the meter is operating 
under a higher pressure than that of the contract pressure base the necessary 
correction is given by applying the formula— 

14-4 + gauge pressure 
14-4 + contract pressure base 
to the difference in the meter reading on the dial registration for the desired 
— The positive meter is generally used for domestic consumption, 
small industrial work, etc. 
In computing orifice meter measurements the formula is— 


where Q = The quantity, 
C = the coefficient, 
H = the differential pressure, 
P, = static pressure absolute. 
The formula for calculating the coefficient C is— 


Tb 
= Ed x — 1 
Cc 218-44 x 2 x 


flowing 
218-44 = the constant, 
C = hourly coefficient. 
In measuring gas by orifice meters the quantity varies directly as to the 


square root of the differential and the square root of the absolute pressure. 
In order to obtain accurate measurements it is necessary to know the 
specific gravity and the flowing temperature of the gas. : Ww. L. 
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‘ where E = efficiency of the orifice, 
‘ d = size of orifice, 

G = specific gravity, 
’ Pb = pressure base, 
| Tb = temperature base, 
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680. Insutatine Mareriats at Gasorine Prants. J. 8. Julien. Refiner, 
1930, 9 (4), 121. 

The best known material suitable for the insulation of natural gasoline 
plants is a mixture of 85 per cent. magnesia and 15 per cent. asbestos fibre. 
Another type designed to withstand wear is made of laminations of asbestos 
felt and small particles of spongy cellular material. For insulation against 
evaporation, vegetable cork, cork rock or hair felt should be used. The rate 
of heat transfer from the metal surface being high, and that through the in- 
sulation being low, the bulk of saving of heat is made by the first thickness 
of insulation. Any additional thickness will therefore give only a slight 
increase in efficiency, but the life of the equipment determines to a large extent 
the economy of the additional thickness. Insulation material should fit tightly 


against the surface to be insulated, as few joints as possible should be used and — 


insulating cement should be utilised for covering irregular surfaces, fittings, 
etc. The application should be made when the equipment is hot and the cement 
Details are given of the best methods of applying and men «oe 


681. Apparatus ror Brincine Liquips anp Gases on DIFFERENT 
tnto Intrmate Contact. Lever Bros., Ltd. P. Pritchard and R. Craig. 
E.P. 327,748. April 11, 1930. Appl., Jan. 11, 1929. 


Improvements are described in mixing apparatus in which the vafties are 
cast with distributing nozzles integral therewith. Passag * are ca in the 
baffles to form part of a fluid supply system to the nozzles. The baffle units 

bade tp abut basen on the W. 4H. T. 


682. Caratytic Reactions BETWEEN GASES UNDER PRESSURE AND AT 
Temperature. 8. G. 8. Dicker. E.P. 328,139. April 24, 1930. 
Appl., May 22, 1929. 

An apparatus is described for carrying out catalytic reactions between 
gases under pressure and at high temperature in a closed circuit. It comprises 
a single unit containing devices necessary to obtain the heating of the reaction 
gases, their passage through the catalyst and recovery of a part of the heat 
from the catalysed gases. Means are also provided for the subsequent cooling 
of the catalysed gas and the separation of the products formed. Continuous 
circulation of the gas is effected by an ejector. The unit contains a pressure 
resisting tube containing a series of tubes arranged coaxially, the innermost 
of which contains an electric heating device and is surrounded by the space 
containing the catalyst. The latter space is surrounded by a number of annular 
spaces which form a heat exchanger. The outer annulus is provided with a 
gas cooler which causes condensation of liquid products, these being collected 
in the space below the tubes and the lower cover. It is in this space that 
the ejector is situated. W. iH. T. 


. Rerome Ons. L. C. Huff, Assr. to Universal Oil Products. U.S.P. 
1,756,026. April 29, 1930. Appl., June 6, 1923. 
A process for refining oil is described in which a stream of oil to be treated 
pressure. The mixture is forced to flow at high velocity in a spiral route 
through an elongated agitating vessel wherein the oil and reagent are caused 
to comingle rapidly and intimately. The mixture is then introduced into 
an enlarged zone wherein it becomes quiescent and separation of the two 
liquids takes place. W. H.T, 
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684. Heattnc Furnace. H. A. Dreffein. U.S.P. 1,757,707. May 6, 1930. 
Appl., March 30, 1928. 

This invention relates to improvements in heating furnaces and has for its 
object the provision of a furnace particularly adapted for the heating of viscous 
materials, such as asphaltum, tar, thick oils, etc., where the degree of their 
fluidity depends largely upon the temperature. 

The materials are passed through spaced lengths of pipe in a heating chamber. 
Heating gases are introduced at one side of the pipes at high velocity and 
out of direct contact with them. The pipes are subjected to unobstructed 
radiated heat from the gases, which are then circulated around the pipes at a 
temperature reduced by the transmission of radiated heat. After circulation, 


685. Decororisation or Hyprocarsons. I. C. Carpenter and A. R. 
Moorhouse, Arerrs. to Contact Filtration Coy, San Francisco. U.S.P. 
1,759,343. May 20, 1930. Appl., Sept. 17, 1926. 

When petroleum oils are being decolorised by clay the materials are 
usually passed through a pipe heater. During heating the moisture contained 
in the clay is driven off and this adversely affects the pipe heater in two ways. 
In the first place any scale forming materials contained in the water are 
deposived{in the tubes of the pipe heater and secondly the generation of 
steam cuuses an «crease in velocity of the mixture which may become so 
high as to, eause serious erosion. 

To overcome these difficulties it is proposed to use a preheating tank, into 
which the feed mixture is sprayed. It is thence pumped through a pipe heater 
and a proportion of the hot oil leaving the heater is passed back to the pre- 
heating tank, so that the oil in the latter is maintained at such a temperature 
that the water is immediately driven off from the feed mixture and any scale- 
forming materials are deposited in the oil in solid form and are mixed with 
the clay with which they are readily carried through the heater. 

constant level. 


686. Duistmxation or Tar. A. A. MacCubbin and J. Lavertnik, Jr., Assrs. 
to Barrett Co. U.S.P. 1,759,816. May 20, 1930. Appl., Sept. 11, 1928. 
Tar is heated in a pipe coil under pressure and discharged directly into 
a separating chamber where the vapours are separated from the pitch residue. 
This residue is drawn into a vacuum still arranged to effect further distillation 
of oils from the pitch by reduction in pressure while the residue is still at a 
sufficiently high temperature to enable such distillation on reduction of 
pressure to take place. The pipe still may be single or multiple stage and the 
apparatus includes means of regulating pressure and vacuum so that the pipe 
still remains under pressure, the separating chamber at approximately atmos- 
pheric pressure and the vacuum still under a high vacuum. It is claimed that 
increased oil yields are obtained and that a higher melting point pitch is 
produeed directly, in a continuous process, without the supply of any additional 
heat other than that supplied to the pipe still. Also it enables the pipe still 
to be operated at a temperature such that objectionable decomposition is 
avoided or minimized. Ww. L. 


See also Abstracts Nos. 609, 617, 632, 640, 649, 650, 702, 704, 
712, 715, 719 and 720. 
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687. Hicu Sreep Two Srroxre Om Enotes. P. E. Biggar. Automobile 
Engineer. 1930, 20, 121. 

The high speed two-stroke oil engine is defined as one which will run on 
a non-volatile fuel of at least 0-85 specific gravity at a normal speed of at 
least 900 r.p.m. The weight of a typical petrol engine for aircraft is given 
as 2 Ib. per b.h.p. and of a two stroke oil engine as about 2-4 Ib. per b.h.p. 
The weight of a four stroke oil engine is given as 3-5 lb. per b.h.p. 

A lorry engine running on petrol has a weight of about 16 Ib. per b.h.p., 
and the weights of the two and four stroke oil engines are 15 and 24 Ib. per 
-h.p. respectively. The author examines the considerations governing 
the timing of the exhaust port opening under various methods of working 
and deduces that the angle of engine rotation which must be devoted to this 


phase is 
A=0-0334/NV/K degrees 


velocity of the air varies with the square root of the pressure drop. It is 
pointed out that actual running measurements give values up to about 
15 per cent. higher than those obtained on the foregoing assumption. 
Scavenging air dumps are capable of giving about 60 per cent. of an adiabatic 
cycle from which value the work input for scavenge ‘air may be determined. 


688. Corp Carsuration. C. H. Kindl, 8.A.E. Journ. 1930, 26, 159. 
The increase in the volumetric efficiency and power-output of an internal- 


Some preliminary experiments on a single-cylinder engine showed that it 
was possible by suitable design of the inlet system to use a fuel of low volatility 
such as kerosine with cold carburation. On a multi-cylinder engine diffi- 
culties were encountered in obtaining acceleration and distribution, but 
these have been in part overcome. In order to facilitate observations, a 
glass air-intake tube was employed together with a neon-tube 

The best results were obtained with an intake system consisting of small 
diameter fuel manifolds concentric with the main air manifolds. A fraction 
of the air charge carried the fuel through the inner tube to the valve port, 
where it mixed with the main air supply. A single fuel manifold supplied 


As compared with the petrol engine, the advantages of the compression- 
ignition engine are its high thermal efficiency and use of cheap, relatively 
non-inflammable fuels; the elimination of electrical accessories and the 
elimination of distribution troubles in multi-eylinder engines. 


line, ¢ 


> 


Fin 


Bs 


a4 


eft fs 


The 
powes 
the ai 
use of 
tion ; 
exhau 
Soli 
inject 
(a) 
induces 
(6) 
(ce) 
which 
varial 
readju 
direct 
and v 
The scavenging period is then considered on the assumption that the - 
Various methods of obtaining a full cylinder charge are discussed, together 
with methods of supercharging up to scavenge receiver pressure. The Junkers, 
the Attendu, and a sleeve valve engine are illustrated, and the author con- 
cludes with brief notes regarding the centrifugal blower, the Roots and 
Cozette blowers and the reciprocating pump as used for scavenging. R. 8. 
to improve distribution in multi-cylinder engines, however, it has become 
the practice to supply heat to the charge before entering the cylinder. 
head-valve engines. It is claimed that sufficient progress has been made to 
warrant production of engines with cold carburation in the ae 
689. Srzep Om Enamves. E. C. Magdeburger, S.A.E. Journ. 
1930, 26, 203. 


we 3 


BRS 


_ ABSTRACTS. 289 a 


The main disadvantage of the C.I. engine for transport—the high weight/ 
power ratio—is being overcome by the use of solid injection, which eliminates 
the air-compressor of the Diesel engine ; by increasing speeds through the 
use of higher maximum pressures (the ‘ a calf ag better fuel atomiza- 
tion; and, more recently, by supercharging either by positive-driven or 
exhaust-gas turbo-blowers. 

Solid-injection engines can be classified according to the type of fuel 


high pressure injection. 

(c) Pre-combustion chamber design with low or medium pressure injection. 
Type (a) employs pressures of 2000-8000 Ib. per sq. in. in the fuel manifold 
which is fed by a constant-stroke pump. Metering is usually done by 
variable-lift valves at the injector nozzles, This method requires frequent 
readjustment of the metering valves owing to clogging or seat erosion. The 
direct-pump injection method is unsuitable for large engines owing to dribble 
and variable injection lag due to pressure waves in and breathing of the pipe 

bustion design is a useful temporary compromise, but heat losses are heavy 
and the engines of this type are said to be very sensitive to injection timing. 
A number of commercial engines, American and Continental, are classified 
and described in this paper, particularly as regards the contributions their 


Pétrolifére. 1930 (356), 121. 

resolve themselves into two categories: those specific to the engine, as 


of high -point. 

obvious of replacing small steam plants for discontinuous duty—such as, 
for instance, in short distance marine and river navigation, by Diesel engines 
of similar power. 

Since air injection has been abandoned in the endeavour to cut down 
the wei of ignition engine, other methods 
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(a) Constant high pressure injection with or without other mechanically 
induced turbulence. 
per 
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designs have made to the development of the high-speed C.I. engine. 

G. B. M. 
nm the first category are included, first, the hig ermal © 
der pared with the petrol engine, owing to the higher permissible compression- 
me ratios and the considerable excess air; and, second, the use of cheap fuels 
it 
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jon Opposed to cer extent, and it Necessary VO Induce & Uopree 
rt, of turbulence in the air before injection or to use high injection pressures 
ied and adapt the form of the spray to that of the combustion-space. These 
er- difficulties have led to two main types of design :— 
to (a) The “ air-displacement ” type in which a swirling motion is induced b 
‘ either by the use of a pre-combustion chamber (Sulzer, Benz, Kérting, 
‘ ete.), by directing the inlet-air flow by means of a deflector (Krupp) or by 
rn. directing the scavenge-air (Junkers). / 

(6) The high-pressure injection type in which special attention is paid 
n- to the form of spray. . 
sly The second type is the simpler in construction and gives rise to lower 
he cooling losses since, in the first type, the burning charge is scrubbed over 
cooling metal surfaces. 
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As regards the nature of the injecting members, two main types are em. 
ployed—viz., direct injection and indirect injection with fuel accumulation 
under pressure. Direct injection, in which the pump both meters, compresses 
and injects the fuel is the simplest in type and was satisfactory for smal] 
engines. For big engines, however, the short period of injection necessitates 
a large pump and heavy shock loading on the fuel cam. Fuel storage under 
pressure obviates this disadvantage, since the pump operates during the 
comparatively long period between injections and can be smaller and lighter 
in construction. In this second type of injection, a mechanically operated 
blocking device is inserted between the fuel accumulator and each nozzle. 
This device can be a spring-loaded needle valve of the usual type. G.B.M. 


691. Comspustion Dreset Enorves. H. R. Ricardo. Automobile 
Engineer. 1930, 20, 151. 


The author regards the combustion of the charge in an engine with spark 

1. The delay period, after the passage of the spark, during which a nucleus 
of flame is formed, but there is little rise in pressure. 

2. The main combustion period, during which inflammation spreads 
throughout the working fluid. The duration of the first phase is deter- 
mined by the chemical nature of the fuel, the mixture strength and the 
temperature and density of the charge on ignition. In time units it is nearly 
independent of engine speed, so that, measured in degrees crank movement, 
it is almost proportional to engine speed. Phase (2) is determined by 
mechanical considerations—shape and size of combustion chamber and the 
degree of turbulence. 

In a solid-injection compression-ignition engine two similar phases can 
be regarded as occurring, followed by a third phase as the residue of the 
fuel, injected into the fiame-filled combustion space, burns at the nozzle 
orifice. Phase (1), the delay period, occurs after the beginning of injection 
but before inflammation has occurred in more than a very localised nucleus. 
The same factors affect the duration of this period as in a petrol engine. 
To a certain extent the limiting fineness of pulverization will also play a part. 

During phase (2), the inflammation spreads throughout the main body of 
the combustion-space until a temperature and pressure are attained at 
which the residue of the charge ignites and burns at the nozzle orifice. The 
duration of and rate of pressure rise during phase (2) are mainly determined 
by mechanical considerations of size and turbulence, whereas the inflammation 
during phase (3) can be controlled mechanically by the rate of injection 
and the relative motion of the air and fuel particles. 

Experiments have been carried out in the author’s laboratory on a number 
of compression-ignition engines fitted with sleeve valves. With this type 
of valve gear, the direction and rate of swirl of the inlet air can be controlled 
by suitable vanes in the ports. ‘“‘ Indiscriminate" turbulence could be 
superimposed on this by using turbulent heads. The combustion processes 
were recorded by means of a Farnboro’ indicator. The results showed that 
the delay period depends primarily on the fuel. The less the ignition tem- 
perature, the shorter is the delay period. Increase in compression ratio, air- 
preheating and jacket temperature all decrease the delay. The effect of 
atomization was too difficult to measure accurately. 

The duration of phase (2) for a given size of engine was found to depend 
mainly on the “ indiscriminate" turbulence induced by the shape of the 
head. The smoothness and degree of completeness of combustion during 
the third phase are subject to control by varying the rate of injection and 
the degree of relative motion between the fuel drops and the air. This 
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motion can be speeded up by using higher injection pressures, by pre-com- 
bustion chamber or Acro piston design, or by injection into or across a power- 
ful directed air current. The last method is favoured by the author, who 
succeeded in obtaining by this method indicated mean pressures of 135-145 Ib. 
per sq. in. The optimum air speed was 10-12 times crank-shaft speed. 
Owing to the high heat losses due to “ scrubbing ” the delay period was 
increased with consequent high maximum pressures and rough running. 
To a limited extent this could be corrected for by higher compression ratios 
or retarded injection. Preheating the air or raising the jacket temperature 
also tended to correct the roughness, but at the expense of volumetric effi- 
ciency. It is necessary, eam to compromise between smooth running 
and efficiency. G. B. M. 


692. Downprarr Carsuration. E. H. Shepard. S.A.E£. Journ. 1930, 
26, 153. 


The substitution of positive-pressure fuel feed to the carburettors of petrol 
engines in place of gravity feed has rendered practicable the old idea of 
mounting the carburettor on the inlet manifold and using downdraft carbura- 
tion. The demand for this lay-out is said to be extensive in U.S. racing 
circles, particularly for marine engines. 

Apart from the saving of space, the advantages of this method are as follows. 
The position of the jet, which is below the fuel level in the carburettor bowl, 
gives a flow characteristic which meets the demands of the engine at all 
speeds, With the conventional updraft type it is said that, at low speeds, 
the suction is insufficient to give a ‘wiatare sufficiently rich for adequate 
acceleration. 

connected to the throttle so that, as the latter is opened, the needle lifts 
out of the jet and increases the area of the orifice. The setting of this needle 
gives the idling adjustment and is the only adjustment on the carburettor. 
A metal diaphragm, controlled by oil pressure from the engine, stops the 
fuel flow when the engine is shut down and the lubricating oil pressure falls 
to a set value. For starting, a choke-operated needle comes into play which 
allows direct fuel flow until the strangler is opened. 

Excellent compensation over the whole speed range is claimed for this 
carburettor, and starting and initial running are improved by the fact that 
the carburetted air has not to bubble through condensed spirit as with a 
conventional carburettor. G. B. M. 


693. Tue Dreset Motor Orner Heavy Or Enoines. Rev. Pétrolifére. 
1930 (365), 441 and (366) 475. 


A number of interesting developments in the internal-combustion engine 
since the time of Diesel are dealt with, including the Still engine and the use 
of exhaust-gas superchargers for heavy oil engines. Various methods of 
fuel injection in the compression-ignition engine are discussed, and the conclu- 
sion arrived at that the main problem requiring solution is the nature of the 
combustion processes. Experiments in a closed, electrically heated bomb 
are cited to indicate that the final products of the oxidation of a hydro- 
carbon fuel in an engine, steam and carbon dioxide, are the outcome of a 
long chain of reaction processes in the engine cylinder. 

The advantages are stressed of an extension of the use of heavy fuels in 
compression-ignition engines, and it is suggested that the increase in demand 
for such fuels would be relatively too small to increase the price to a marked 
extent. G. B. M. 
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694. nan PaoxarD Dreset Arrorarr Enoine, Nat. Petr. News, 1930, 

The Packard Diesel engine weighs 2-26 lb. per rated horse power, a nine 
cylinder radial type machine developing 225 b.h.p. The outside diameter 
of the engine is about 45in., and the cylinders have a bore of 4¥ in., 
and a stroke of 6 in., giving a displacement of 980 cu. in. The rated speed 
is 1900 r.p.m. 

Each cylinder is supplied with only one valve which serves both for inlet 
air and for exhaust. Speeds of over 2000 r.p.m. have been obtained, and 
are attributed to the high degree of turbulence and the special design of 
of over 1200 Ib. per sq. in. 

Each cylinder weighs 11} lb., and this low weight hes been attained by 
using an air-cooled engine with the cylinder head integral with the barrel. 
This construction is practicable for Diesel engines on account of the much 
lower heat losses to the walls than occur in a petrol engine with its necessarily 
low compression ratio. 

The single valve has the advantages of good cooling and large area, together 
with the elimination of one port which considerably strengthens the con- 
struction. 

Turbulence is obtained, first, by shaping the inlet port as a flattened 
venturi arranged tangentially to the cylinder bore, and then, at the end of 
the compression stroke, by squeezing the charge into a recess in the piston 


A separate fuel pump unit is used for each cylinder, and is bolted to the 
head in such a manner as to give the shortest possible pipe length with 
consequent freedom from elasticity ahd air pockets. The moving parts of 
the fuel pumps have to operate at accelerations up to 15,000 ft. per sec. 

The lubrication system does not differ radically from conventional aircraft 
practice, but special efforts have been made to simplify the system as much 
as possible and in the interest of reliability ; there are no oil pipes inside the 
engine, nor are there any drilled passages in the crankcase itself. The 
dry sump method is used with an external oil tank of suitable capacity 
arranged close to the engine. The lubrication pressure is 60 Ib. per sq. in., 
surplus oil being returned to the tank through a relief valve. 

The only difference between the starting of the Packard Diesel engine and 
& petrol engine is that with the former the throttle is held full open while 
the engine is being cranked. At very low temperatures special glow plugs 
are used. 

The article is illustrated with two photographs of the engine and a sectional 
elevation. R. 8. 
695. Enorne Ustne Execrrotytic Gas. C. Firpo. 

E.P. 325,866. Feb. 28, 1930. 
supplying current for the electrolysis of caustic soda solution. 


may be by sparking plug or by spontaneous ignition due to compression. 


696. CHarce Forminc Devices ror Inrernat-ComBusTION ENGINES. 
Deleo-Remy Corporation, U.S.A. E.P. 327,107, March 24, 1930. 
Appl. Sept. 22, 1928. 

The inlet manifold of a two or a four cylinder engine is fitted with a primary 
fuel float chamber which feeds fuel to each of two secondary mixing systems, 
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pair of cylinders of a four-cy 

and the air supply for the primary system is adjusted by an automatically 

operated valve. 

engines. 

6964. CHarce Forminc Devices ror Inrernat-ComsusTion ENGINES. 
Deleo-Remy Corporation, U.S.A. E.P. 327,127, March 24, 1930. Appl., 
Sept. 22, 1928. 

This invention is particularly applicable to carburettor systems of the type 
described in E.P. No. 327,107, and is described as applied to a six cylinder 


air mixing chambers consisting of orifices and air tubes are so placed that 
metering is obtained without interference due to velocity head or turbulence. 
The rich mixture formed in the fuel-air mixing chambers is diluted to the 
necessary degree in the subsequent secondary mixing chambers before 
entering the pairs of cylinders. R. 8. 
See also Abstract No. 700. 


Anti-Detonation. 


697. Some Recent Researcues on Fiame Movement Gasrovus 
Exrtostons. R. P. Fraser. J.S.C.I., 1930, 49, 99T. 


A description is given of recent researches on the photographic analysis of 
gaseous explosions in closed and partially closed vessels. Further work has 
been done on the explosion of very thoroughly dried ‘ theoretical '’ mixtures 
glass tubes 2 cm. in diameter and 35 or 60 cm. long were dried for periods up 
to 245 days and then ignited at the centre by a very intense capacity spark. 
With increasing degrees of drying, the speed of flame was lowered 
until a point was reached at which flame could only propagate itself a short 
distance down the tube. The application of a powerful electric field across 
a distance of 15 cm.on either side of the sparking electrodes allowed the flame 
to propagate itself to the ends of the tube. 

With regard td the influence of various types and intensities of ignition and 
the effect of compression waves on gas explosions, some very interesting 
results have been obtained. It has been shown that such compression waves 

occur as a result of flame propagation as distinct from those due to the 
igniting spark, since they appeared even when ignition was effected by a hot 
wire. The waves originated at a time just after the initial flame arrest and were 
caused by the effect of the gas surge, on arrest, in raising the partly 
ultaneously 


from actual engine combustion is required. 
study has been made of the effect of super- 
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a powerful compression wave. The probable connection of such waves with 
pinking has been pointed out by several workers, but photographic proof 
3. 
y movement during and prior to the true detonation period in long tubes. 
i, Powerful shock waves, passing through the flame in the pre-detonation period, 
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were shown to cause auto-ignitions of the gas ahead of the flame. The 
energy dissipated in this manner lengthened the flame travel required before 
detonation was initiated. Shock waves of lesser intensity had the opposite 
effect. G. B. M. 


698. STANDARDISATION OF ANTI-KNnock Testine. H. L. Horning. Proc. 
Amer. Petr. Inst., 1930, 11, 32 


The author deals with the causes which led to the attempt to develop a 
standard knock testing engine, and to the work of the committee in developing 
and testing the engine. The present position is that several engines have been 
built and have been running for several months in eight laboratories, and 
the procedure for four different tests has been determined. Suitable test 
fuels have been distributed and preliminary runs are about to be made in two 
laboratories to determine the peculiarities liable to arise in using the different 
methods. When these tests are completed, all factors will be standardised 
at each laboratory and complete tests conducted, the results being sent to the 
Bureau of Standards for compilation and analysis. The knock testing engine 
is described in detail. The design was evolved to enable tests to be made by 
any of the numerous generally used methods. The necessary qualifications 
were: (1) that the equipment should be universal, permitting testing with 
a fixed compression L-head or as an overhead valve variable compression 
engine ; (2) that it should be suited for the throttle method or the spark 
method and adapted for the bouncing pin indicator or a listening post ; (3) 
that it should operate with a uniform jacket temperature and should have 
convenient drives for accessory instruments, etc. ; (4) that the design should 
be unusually rugged and free from the weaknesses of conventional designs ; 
and (5) that the cost should be low to permit of general use of the plant 
throughout the industry. 

The main bearings are relatively oversized, and would be considered large 
on a commercial engine with 60 per cent. larger piston area. The crankshaft 
is very stiff and is fitted with balance weights. It can be run up to 1800 r.p.m., 
although the normal running speed is 600 r.p.m. The piston is made of cast 
iron to permit close fitting to the cylinder and is very long in order to prevent 
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The crown is made thick to reduce local high temperatures and the connecting 
rod is abnormally heavy to carry detonation stresses. The crankcase is con- 
structed | in. in thickness to provide the proper rigidity for the main bearings. 
The bearing at the fly-wheel is double to prevent tilting and bending from 
fly-wheel reaction. Two cylinder assemblies are available, one for side valves 
and fixed compression ratio, and one for overhead valves with variable ratio. 
The valve gear for the latter is so arranged that the clearances under the Ethylen 
tappets are unaffected by alteration of cylinder height, and a linkage is fitted Propyle: 
in order to adjust the ignition advance with change of ratio. A neon tube Butylen 
protractor is fitted to give a continuous indication of ignition advance. The The u 
lubricating oil is brought up to normal working temperature by means of a about 1 
hot plate fitted in the sump and controlled by a three-heat switch. Lubrica- green (b 
tion is by forced feed to all bearings and the oilhole in the crank pin is set 
45 degrees towards the leading side, which is the optimum position for correct 
lubrication of such a bearing. The timing gears are flooded by a stream of 
oil directed against the point of mesh. In order to avoid trouble with oil F 
leakage, a large, small lift vent valve is fitted and the shaft ends are arranged 700. F 
with the usual throwers and felt washers. The camshaft is driven by a pair ae 
of helical wheéls and the ignition contact breaker is mounted on the end of The a 
this shaft. A vapour-cooling system with reflux condenser is incorporated is @ pre 
and gives a normal cooling temperature of 208° F. consider 


fore 


ABSTRACTS. 295 a 


Thermocouples are installed in the head to enable the influence of combustion 
chamber temperature to be examined. The carburettor is a development of 
that used by the Ethyl Gasoline Corporation and gives a uniform air-fuel 


type as regards correct behaviour in a variable compression head. A listening 
post is fitted and comparision is made between the knock heard through a 
stethoscope connected to this instrument and that made by a dropping ball 
actuated by the engine. This arrangement does not give precise 

but assists in reducing the human factor. 

It is not expected that the engine is in its final form, but it is hoped that a 
final design will be built specially to suit the standard test procedure which 
the committee hopes to develop as a result of the series of tests about to be 
undertaken. R. 8. 


699. THe “ Untrorm Movement” or Frame Mixtures oF Eruy.ene, 
PRoPpyYLENE OR Arr. E. H. MacLeod Georgeson and F. J. 
Hartwell. J.C.S., 1930. 733. 

This work presents measurements of the speed of uniform movement of 
flame, in the whole range of inflammable mixtures of air with ethylene, propy- 
lene or butylene. The apparatus employed and the experimental procedure 
were similar to those already described (J., 1927, 265). The use of a tube of 
transparent quartz 2-5cms. in diameter and 150 cms. long, and a quartz 
lens, enabled flame photographs to be taken over the whole inflammable 
range of each gas. The combustible gases were purified by repeated lique- 


high, gh, across the opened flanged end of the tube. 
hs were taken during the progress of the flames over a distance of 


196 to todema from the point of ignition. The chief results obtained are 
summariesed in the following table. 
Limits of inflammability: Maximum speed. Theoretical 


hydrocarbon %. Mixtures. for complete 
com- 
Speed of bustion : 

Lower Upper Hydro- uniform hydro- 

limit. limit. carbon %. movement carbon 
cms/sec. %. 
Ethylene-air .. 3:30 .. 1825 .. 7:3—7-7 .. 166 .. 651 
Propylene-air .. 258 .. 750 .. 50-53 .. 101 .. 444 
Butylene-air 1038 .. 60 .. 3O—41 .. 98 .. 336 


The upper limit of ethylene in air was found to be 18-25 per cent., and at 
about 14 per cent. of ethylene, the colour of the flame changed from bluish- 
green (below10 per cent.) to yellow (14-18 percent.), and carbon was liberated. 

H. E. T. 


Road Construction. 


700. Founpations ror Asrpuatt Pavements. A. T. Goldbeck. Paper 
read at the Engineers Club, Philadelphia, February, 1930. 

The author considers that the design of foundations for asphalt pavements 

is a problem in theoretical mechanics. Foundation design must take into 

consideration the subgrade support, the type of traffic and also the fact that 
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the asphalt wearing surface affords protection to the foundation and that 
the behaviour of the foundation affects the behaviour of the surface course, 
Foundation design is discussed under the following heads: (1) traffic loads ; 
(2) concrete base design, (a) to resist traffic, (6) for durability, (c) its effect on 
asphalt wearing surfaces ; (3) bases other than concrete, (a) macadam or gravel, 
(6) black base ; (4) subgrade and drainage ; Kets 


Construction.” Anonymous. Petr. Zeit., 1930, 26, 504-507. 

The mode of preparation of samples of tar and the physical and chemical 
properties, in particular the density, viscosity, water content, distillation, 
phenol and naphthalene contents, and constituents insoluble in benzol (free 
carbon) are described at length. 

The properties and limiting values of surfacing tars (O, and O, and anthra- 
cene oil tar) and tar for grouting purposes (J) are given as follows :— 


1% by wt. 1% by wt. 


greater than 1% by wt. 
Distillate between 170- 

270° C. not greater than 12-24% by wt. 1-10% by wt. 10-18% by wt. 
Distillate between 270- 

300° C. not greaterthan 4-12%,, ,, 4-12% 5-12% 
Pitch content with distilla- 

tion to 360° C. or to com- 

mencement of cracking 45-60% ,, , 55-65%, » 55-70%. » 
Softening point of pitch 

residue (Ring and Ball) 90-100° C. 90°-100° C. 90°—100° C. 
Phenol content not greater 


than .. ee ae 5% by wt. 3% by wt. 4% by wt. 

Naphthalene content not 

greater than 5% 3% 5% » ” 

Constituents insoluble in 

benzol (free carbon) .. 5-18%bywt. 5-18%bywt. 10-24% by wt. 

Viscosity with tar-consis- 

tometer at 30° C. ee 4-15 20-65 20-65 
W.8.C. 

See also Abstracts Nos. 659 and 660. 
Cracking. 


02. Deve.orpment or Crackinc Equirment. G. A. Burrell. Nat. Petr. 
News, 1930, 22 (7), 51. 
A brief resumé is given of the earlier types of cracking plants. In modern 
practice oil is rapidly withdrawn from the reaction chamber with a consequent 
of the formation of coke. 
Little work has been done on the identification of coke or of the asphaltic 
material, the so-called heavy residuum from coking stills, but the higher 
the temperature the more aromatic the residue becomes. 
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Residuum or tar from cracking processes is, like coke, largely unsaturated 
and cyclic in chemical composition. At moderate temperatures the formation 
of gas and coke is relatively small, but as the temperature rises additional 
reactions occur and much gas forms. 

The extent of polymerisation and condensation depends upon time, 
temperature, catalysts and pressure. 

The rate of cracking varies as the temperature; liquid phase processes 
operate about 750°F. to 1000°F., vapour phase about 1050°F. to 1150°F., and 
gas making processes at about 1300°F. to 1700°F. At the lower commercial 
temperatures the pressure distillate produced is more paraffinic and less 
unsaturated. As the temperature is raised the products become more 
aromatic, though the nature of the products is also governed by the nature 
of the charging stock, this influence becoming less pronounced at the higher 
cracking temperatures. 


The variation of reaction rate with temperature is given by 
d. log K. Qa 
DT RT? 


where K —Constant of the reaction velocity 
T = Abs. temperature in degrees Kelvin 
QuaHlest of activation in gram-calories 
R =Gas constant (1-986 gram-calories). 
Ww. L. 
703. Rerintnc. ARTICLES 11 AND 12. Tae Crackinc Process. 
G. A. Burrell. Nat. Petr. News, 1930, 22 (8), 49 and (9), 61. 


This article deals with the effects of time temperature and pressure in 
the cracking process. The time factor must be consjdered in i 
relative cracking temperatures as, roughly, cracking is proportional to time. 
At 800°F. twice as much cracking should take place in two minutes as occurs 
in one minute but as cracking proceeds the recracked products become more 
difficult to crack than the virgin oil. Because recycle oil has been subjected 
to more cracking than raw oil, it produces more anti-knock gasoline. 


decreases and anti-knock value remains unchanged. At very low préssures, 
the heat required is nearly double that required at high pressures. Pressure 
imeompressible. Between 10 and 100 atmospheres, increased 
distillate is present. It is deduced that the yield and unsaturation of cracked 
gasoline does not depend on the pressure but only on the time-temperature 
factor. Further, increase of pressure does not diminish the gas losses, and 
coke formation does not depend on the pressure but on the yield of cracked 
spirit. 

Sachanen and Tilitechew conclude that (1) pressure has no effect on the 
cracking at 10 atmospheres pressure is higher by 4 per cent. than at 20 to 80 
atmospheres when cracking Surakheni {fuel oil, and the yield of kerosine is 
the same at all pressures. (3) The yield of gasoline from Baku oil is 2 per 
cent. lower at 40/100 atmospheres pressure than at 10 atmospheres. (4) 
The yield of gasoline is nearly constant over 10 to 100 atmospheres when 
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Increased pressure has the effect of increasing throughput, decreasing 

unsaturation, gas losses and fuel consumption and increasing the total 
amount of liquid products. Further, increased pressure improves the heat 
transfer, heating surfaces are smaller and less local overheating occurs. 
Thus pressure effects are largely indirect temperature effects. 

7 Pressure increases the yield of distillate and its quality. The residuum 
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cracking paraffin wax. (5) The iodine numbers of cracked gasoline decrease 
with increase of pressure. (6) A 6 to 7 per cent. increase of naphthenes is 
noted on increasing the pressure from 10 to 40 atmospheres and the amount 
of naphthene hydrocarbons can be controlled by varying the pressure. 

On the other hand, Leslie and Potthoff concluded that pressure had no effect 
on > yield or boiling range of the gasoline produced by cracking. 

In practically all cracking systems recycling of the cracked oil after the 
gasoline, tar, and coke, have been removed has been practised for years. 

ing returns clean stock into the system and modern cracking units 
return recycle oil continuously with moderate cracking per pass as it has 
been found that “ once through " systems could only produce about 30 per 
cent. of gasoline without coking up the tubes and for this reason, all the 
principal cracking processes separate spirit, tar, and recycle oil continuously. 

Hot recycle oil is returned for cracking whilst the spirit and coke-producing 
tar are withdrawn. Thus recycling has the beneficial effect that more oil 
is cracked and more anti-knock spirit is produced, but on the other hand 
the greater the quantity of recycle oil processed, the less raw oil is put through, 
and less gasoline is produced for the same time and temperature treatment. 
The yield of gasoline can be increased by lowering the temperature for the 
same pressure, by raising the pressure for the same temperature and by 
raising both temperature and pressure. 

From Pennsylvanian (paraffinic and naphthenic) stocks little coke is made, 
but it is dense and sticks firmly to the tubes and chambers. From Gulf 
Coast gas oil, coke forms in larger quantity, but is softer and more friable, 
whereas Californian oils (aromatic) are most troublesome as coke formers. 

The more naphthenic and aromatic the charging stock the higher is the 
anti-knock value of the cracked gasoline. 

The distinction between liquid and vapour phase cracking is not so clear 
as formerly, because the temperatures used in the former have increased, 
whilst those of the latter have decreased. In each case, so much of the oil 
is in the vapour phase that they may both be described as vapour phase 
types. The composition of cracked gasoline is somewhat uncertain. Sul- 
phurie acid absorption, aromatic nitration, aniline point methods, specific 
gravity, index of refraction and fractionation have all been applied analytically. 
Brame and Hunter’s work showed various paraffins, olefins, diolefins, cyclic 
olefins, and aromatics, to be present in cracked gasoline but probably the 
earliest study of the products of cracking was that undertaken by C. Schneider 
in 1888. 

Aromatics, naphthenes, and olefines are desirable on account of their 
anti-knock value, but their production encourages the formation of coke. 
The production of these compounds is ensured to a certain extent by selection 
of charging stock and by judicious control of temperature, time, and pressure. 

Hydrogenation cracking units will form naphthenes and aromatics at the 
expense of unsaturated compounds and naphthenes from aromatics. It 
seems, however, that the exceedingly high pressures necessary will be a 
bar to the economic development of extensive hydrogenation operations. 

In hydrogenation, the hydrogen combines with unsaturated groups, and 
the formation of tars and coke is prevented, whilst saturated light motor 
fuel is formed. Another result is that sulphur in the oil passes off as hydrogen 
sulphide. The Standard Oil Co., of New Jersey, find that it is possible to 
convert heavy cracked residue into gasoline amounting to 100 per cent. by 
volume of the original charge, and it is stated that the I. G. Farbenindustrie 
have converted coal tar to 90 per cent. of motor fuel with the aid of catalysts 
It is important that the catalyst be as finely divided as possible and exact. 
control of temperature is necessary. 
the reaction but not high enough to cause decomposition. With mineral 
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oils, cracking and hydrogenation occur simultaneously. If the oil is already 

a cracked product, the temperature need not be as high as when a fresh 

R. P. 


hydrogenation. 


704. A New Type or Crackxine Unit. L. de Florez. Proc. Amer. Petr. 
Inst., 1930, 9, 111. 


A cracking unit, designed for wide range of operation, has been in use 
for about two years. It has a capacity of about 1000 barrels per day, and 
during operation the effects of temperature and pressure have been studied. 

The unit comprises a vertical tube heating element, a primary tower 
providing an expansion chamber and recycle stock fractionating column, 
a secondary tower providing a recycle stock accumulator and a gasoline 
fractionating column, a condenser, a gas separator, and an absorption tower 
for the recovery of gasoline from the gas. 

The charging stock, after passing optionally through heat exchangers, is 
admitted to the primary tower, where it meets the products discharged 
from the heater. The resulting cracking distillation throws over into the 
secondary tower the recycle stock with the gasoline vapours and process 
gas, leaving the heavy bottoms from the charging stock in the base of the 

tower. From the reservoir in the base of the secondary tower 
the recycle stock then passes to a circulating pump and is delivered, at high 
pressure, from the circulating line to the heating element. The incoming 
vapours from the coil are brought into intimate contact with the liquid 
in the base of the tower, where heat interchange and tar separation is 
obtained centrifugally by admitting the heater discharge through a nozzle 
tangent to the walls of the chamber, setting up @ rotation of both liquid 
and vapour which facilitates separation. 

The heating unit is easily controlled and the plant can be put on stream 
within two hours of firing. In cracking at low pressures, the heat required 
is nearly double that of the usual pressure operation. The plant is capable 
of long periods of operation ; examination after 600 and 700 hours indicates 
that much longer periods may be expected. Water in the feed causes little 
disturbance in the system. Cracking of gas oil at low pressures and high 
temperatures is not advantageous, but topped crude is a suitable charging 
stock. 

Increased pressure increases the yield of gasoline and improves its colour 
and treating properties. Increased gas make was obtained in higher pressure 
runs, but this is directly due to the temperature and cannot be taken as an 


effect of pressure. 
gained on the relative effects of working at 80 Ibs. and 15lbs. 


Moreover, the anti-knock value of the distillate is not appreciably decreased 
with pressure, which has resulted in the abandonment of low-pressure work 


_ in the meantime. 


Returning the bottoms from both asia and California oils show 
that gas yields rise out of pro 

The a anti-knock properties of high temperature distillates constitute one 
of the reasons for operating in this range of temperature. It is generally 
found that the anti-knock value increases with temperature. This increase 
is rapid up to a point, then is less marked. Anti-knock values are not 
noticeably increased with gasification beyond a certain rate. It is noticeable 
that anti-knock values are not evenly distributed throughout the distillate, 
and distillates with a comparative low end point are superior to those of 
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high end point. * The colour of samples is improved by pressure, at the same 
time gum is reduced, and operating at a pressure of 100 Ibs. is not appreciably 
detrimental to the anti-knock value. 

Treatment of distillates formed at about 1050° F. and moderate pressure is 
easier than with those formed at lower pressure and equal temperature. R. P. 


705. Recent ADVANCES IN THE KNOWLEDGE OF THE MECHANISM OF Crack. 
inc. A. Graetz. Rev. Pétrolifére, 1930 (366), 469. 


Since the discovery of cracking there has been little advance in the 
knowlege of the reactions taking place during cracking, but great progress 
has been made in the perfection of processes and plant for the commercial 
production of cracked spirit. It seems that a limit to progress, due to 
apparatus only, has been reached, leaving the industry encumbered with its 
fuel oils and coke. A greater knowledge of the thermal changes which take 
place appears to be necessary for further progress, and above all it is 
important to know the effects of the different physical factors which inter- 
vene in cracking. 

The influence of temperature, time, and pressure are discussed and the 
following general conclusions arrived at. Chemical constitution of the 
materials is neglected in this paper. 

Oil submitted to cracking conditions appears to pass through three 
phases :— 

First Phase-—(1) Thermal decomposition with the formation of gasoline 
and an unsaturated residue. 

(2) Polymerisation of unsaturated compounds. 

(3) Decomposition of part of the gasoline into gas. 

(4) Partial dehydrogenation of the fractions which have not been trans- 
formed. 

During this phase coke is not formed, and about 10 per cent. of spirit 
is produced. 

Second Phase.—(1) Gasoline will continue to form and part will decompose 
or polymerise. 

(2) Dehydrogenation of the unconverted oil will continue. 

(3) The unsaturated content of the oil will increase progressively and 
more heavy polymers will form. 

(4) Condensation of the heavy oil will continue at the same time as the 
partial dehydrogenation. 

These reactions tend to reduce the content of hydrogen in the residue. 
In fact they are of the type of reactions produced by oxidation of asphaltic 
residue with the elimination of water. 

There exist striking analogies between natural asphalts and these residues 
which in successive changes pass through different degrees of condensation, 
to soft asphalt, hard asphalt, malthenes, carbenes. When they have attained 
a certain condensation they tend to decompose into coke and gas. On these 
products, pressure seems to have no effect except to hinder rapid decom- 
position without hindering progressive dehydrogenation. 

Third Phase.—(1) 25 to 30 per cent. of gasoline has been formed. 

(2) The uncracked oil is greatly dehydrogenated and the velocity of cracking 
to gasoline is reduced. 

(3) The residue decomposes into coke and gas with increasing speed. 

Conclusion.—The formation of coke is quite independent of the primary 
decomposition. There is no object in cracking to coke when the heavy 
residue is decomposed under the worst conditions without producing spirit 
im any quantity, and the middle oils tend to polymerise as soon as they 
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crack. 
before polymerising reactions exceed cracking reactions 

High pressures are not justified except im cases where light fractions are 
treated, such as kerosine. 

Recycling, as is now understood, constitutes an error, in theory, which 
is largely confirmed in practice, 

The continuous elimination of heavy asphaltic residue should always be 
done, and it is an advantage to submit the residue to a subsequent treatment 
in a different circuit to decompose it into lighter products. If it is allowed 
into the circuit under pressure, it can only produce gas and coke. 

It appears therefore that in further research work there is much to interest 
the cracking industry. The latter appears to have attained maximum yields 
from old methods, but it is reasonable to expect that future progress will 
come from the laboratory and not from the refinery. R. P. 


706. Tue Crackinc or PerroLeum THE Om Propiem. A. 
Graetz. Rev. Pétrolifére, 1930, (367), 565 


The influence of different physical factors on cracking have been discussed 
in a preceding article. 

Since most cracking processes treat kerosine, gas oil and light residues, but 
are incapable of converting heavy fuels with a good yield of gasoline, there 
is a difficulty of obtaining suitable raw stock. Since the residual oils from 
cracking are inferior in quality to fuel oils obtained by topping, there is the 
difficulty of disposal of the cracked fuel, Lastly, there is the problem of 
producing further yields of gasoline from the heavy cracked residue which 
modern processes are unable to decompose further except to produce gas and 
coke. 

If the yield of spirit is increased beyond a certain limit, the throughput 
falls or coke starts to form. To a large extent, coke has been reduced and 
throughput has been increased in the past by improvements in the unit, but 
causes of a chemical nature exist on which no improvement of detail will have 
any effect. This is due to dehydrogenation and formation of asphaltic 
compounds which are present in a comparatively large quantity in cracked 
residues. 

Many units, however, still crack down to coke because it is necessary to 
mix the cracked fuel with gas oil or straight-run fuel in order to dispose of it. 

By adding the flashing process to existing units, residue is eliminated from 
the system before dissociation has proceeded too far. The residue is more 
suitable as a fuel though the yield of gasoline is lowered, but the efficiency of 
the unit is increased. 

Destructive hydrogenation has been applied to coal, asphalt tars, crude 
petroleum and a recent patent claims that by cracking and hydrogenation, 
the raw oil can be completely converted into more valuable products. 

The B.D.C. process is based on a different procedure. While it is admitted 
that pressure is justified in the treatment of light fractions such as kerosine 
and gas oil, it appears that for heavy asphaltic residues it is useless. On the 
latter, pressure prevents cracking to yield spirit, but it does not hinder de- 
hydrogenation. The velocity of dehydrogenation is a function of the tem- 
perature which tends to dissociate the residue into coke and gas only. 

If these residues are subjected to rapid heat treatment at atmospheric 
pressure, they rapidly crack into light fractions and form a highly condensed 
heavy residue. Catalysts are used which reduce the reaction temperature 
to below 400° C. 

Yields obtained by the B.D.C. process by treatment of different asphaltic 
residues vary from 60 to 90 per cent. by weight of products boiling below 
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350°C. A Polish paraffinic crude residue has given: 17 per cent. gasoline, 
46 per cent. kerosine and gas oil, 21-4 per cent. coke, and 15-6 per cent. gas. 
By hydrogenation under high pressure of a similar residue, Smolenski and 
Badzynski obtained 20 per cent. gasoline, 20 per cent. naphtha, 20 per cent. 
fuel, 30 per cent. coke, and 10 per cent. gas. 

The B.D.C. process has the advantages that it is simple and can be directly 
applied to all existing cracking units. It is an accessory circuit which can 
produce either road pitch or coke, and combines the residuum and non. 
residuum methods. It increases yield of gasoline and hinders the formation 
of coke in pressure circuits thus increasing the efficiency of the cracking unit, 
besides solving the problem of the conversion of heavy residues by returning 
useful cracking stock to the cracking unit. R. P. 


707. or Vapour Puase Cracxinc. R. C. Osterstrom and C. R. 
Wagner. Proc. Amer. Petr. Inst., 1930, 11, 1. 


The results of a series of experiments to determine the effects of temperature 
on the rate of cracking are tabulated. Data are included to show a comparison 
of results with plant operation where the time factor was the same. 

In the vapour-phase cracking process, it is found that the average boiling 
point of the distillates decreases as the temperature of cracking increases, and 
this decrease is accompanied by an increase in the iodine number of the 
distillate ; again, the production of fixed gas increases with increasing cracking 
temperature. Thus in one experiment, reaction proceeded so slowly that 
secondary reactions were at a minimum, and only heavy gasoline fractions 
were made, whereas in another experiment, the reaction rate was so high that 
large quantities of fixed gas were made at the expense of the motor fuel frac- 
tions. 

It seems that gas is a product of secondary reactions, as is also fuel oil. If 
this were not so, then wide difference might be expected in the gas from a 
variety of charging stocks, but widely differing stocks show a similarity of 
origin in the gases produced. It is highly improbable that any large quantity 
of material representing the products of primary reaction are present in the 
final products. By experiment, it is found that the time of reaction is so 
small that it is impossible to follow the course of the reaction ; moreover, 
parasitic cracking occurs by the tendency of the vapours to cling to the tube 
surfaces up to velocities of 3000 feet per minute. From a study of conditions 
approximating those found in plant operation, it has been proved that : 

(1) up to two atmospheres pressure the only effect of pressure is to increase 
the time factor ; 

(2) for a given time, increase of temperature will increase the ratio of fixed 
gas to motor fuel. 

(3) For a given temperature, increase of time will increase the ratio of gas 
to spirit produced. 

(4) Between 1050° and 1150° F. change of time or temperature has little 
effect on quality unless time is so short, as to give a recirculation ratio of at 
least 6: 1. 

(5) Low vapour velocities result in high gas to motor fuel ratios. 

(6) The vapour-phase reaction is endothermic and requires large amounts 
of heat to maintain cracking temperatures. 

product than in liquid phase cracking. 
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708. CRACKING Processes In THE RussIAN Perroteum InpustrRy. L. 
Singer. Petr. Zeit., 1929, 25, 893-906 and 1930, 26, 484-491. 


Three types of cracking processes are described :—{1) for the production 
of fuel oil of a better quality as regards viscosity and cold test in which 
cracking is carried out at 425° C. and under 10-60 atms. pressure for various 
periods of time ; (2) for the production of benzine and fuel oil ; and (3) for 
the production of benzine and coke in which a temperature of 450° C. and 
20 atms. pressure are applied. 

These three processes were utilised in the cracking of paraffinic Grosny 
Mazout, Surakhani Mazout and heavy Wasnessensk, Binagadi and Kalugan 
crude oils. The results obtained with Grosny Mazout show that gentle 
cracking (method 1) causes a decrease in the cold test of the fuel oil obtained 
from 35° to 11° C. In the second method with a 1 per cent. coke formation, 
35 per cent. of cracked benzine is obtained and the quantity of coke formed 
is independent of the temperature, but is constant with equal benzine yields. 
With a yield of 15 per cent. of coke in the third method, 57 per cent of 
cracked benzine is produced. The following are some of the conclusions 
drawn :— 

1. Greater yields of light products cause an excessive formation of coke 
and deteriorate the quality of the residue. 

2. The velocity of the reaction is doubled for every rise in temperature 
of 10° C. 

3. The velocity of the formation of coke depends on the chemical com- 
position of the cracked petroleum products. Paraffin products yield less 
coke than paraffin-free or asphaltic products. Kerosine 
no coke, solar and spindle oils yield very little, machine and cylinder oils 
yield considerable quantities of coke, and tars increase the coke formation 
to a great extent. 

4. Increase of pressure causes a decrease in the content of unsaturated 
hydrocarbons ; paraffinic hydrocarbons yield no coke on cracking, whereas 
aromatic hydrocarbons tend to give significant quantities of coke. 

5. The extent of the production of cracked benzines and kerosines from 
heavy crude oil and Mazout is practically the same. The coke formed in 
increasing order for the oils investigated is as follows:—Surakhani Mazout, 
heavy Wasnessensk crude oil, heavy Binagadi crude oil, Kalugan crude oil, 
paraffin-base Grosny Mazout and Grosny oil-tars. 

6. The details of a cracking process are not determined so much by the 
yields of cracked benzines which are the same for a given temperature and 
cracking time with heavy crude oils and Mazout, but moreover are dependent 
on the yields of coke which vary for different petroleum products. 

w. 8. C. 


709. Crackive Metnops Struprep. L. Singer. Part 2. Nat. Petr. News, 
1930, 22 (9), 69 


Generally the production of gasoline by cracking must be limited by 
consideration of coke formation and the general rule is:—for every petroleum 
product, independent of the cracking temperature, there is a fixed amount 
of coke formed corresponding to a fixed yield of spirit. In order to prove 
this a series of experiments was carried out at 410° C. The time factor was 
varied with each experiment and the yield of gasoline and carbon deter- 
mined. From the results, a characteristic curve for the particular cracking 
stock can be drawn. a 
yield is shown for different charging stocks. 
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With a coke formation of 1 per cent., Grosny paraffin base fuel oil yields 
20 per cent. of spirit, 75 per cent. of fuel oil, and 5 per cent. gas, at a tem. 
perature of 425° C. for 60 or 70 mins. As is it well known that the speed 
of cracking is doubled for every 10° C. of temperature, it is easy to calculate 
results at any working conditions from these figures. 

The quantity of coke formed as determined by the above method corres. 
ponds to operating in a single cycle. If the material is recycled, the pro- 
duction of coke is less, for the recycle oil has lost the heavy fractions which 
are responsible for coke formation. 

The cracking of Grosny paraffin base fuel oil is of importance, as 77-5 per 
cent. of the total production of the Grosny field is paraffin base oil and the 
reduction of the cold test of Grosny residue by light cracking gives satis- 
factory results. The residuum tested had a cold test of +34° C. and 
cracking at 425° C. for 7 mins. reduced the cold test to + 25°, whilst 22 mins. 
cracking reduced it to +11° C. with a gas and coke loss of about 2 per cent. 

Recycling of cracked kerosine does not increase the coke formation, 
although it increases the spirit yield. In general, recycling considerably 
reduces coke formation but it reduces the capacity of the cracking plant. 

At 450° C. the quantity of coke is proportional to the spirit made, the 
latter being proportional to the time. At 400° C. the speed of gasoline 
formation is also directly proportional to the time. In 1} hrs. 5-5 per cent. 
was formed, in 3 hrs. 11-2 per cent. and in 6 hrs. 20-4 per cent. 

These experiments show that the yield of gasoline is independent of the 
pressure if kept within the limits of 10 to 40 atms. ~ R. P. 
710. Devetorments tv Commercian Crackine. A. L. Strout. Proc. 

Amer. Petr. Inst., 1930, 11, 111. 

As a result of intensive experimental work the principles which influeuce 
the formation of coke in the cracking process have been determined. Stripping 
of cracked gas, eliminating H ,S, and stabilising pressure naphtha, offered many 
problems, but a method of dealing with these difficulties has been developed 
and incorporated in standard equipment. 

Part 1.—Cavuses anp Conrrot or Coxe Formation. 

When an oil is cracked, the reaction is progressive and the products formed 
are gas, gasoline, intermediate oil, tar, coke and sediment. These products 
are not formed simultaneously and coke appears to proceed through stages 
from intermediate oil, and tar, and finally to coke. Thus coke will not be 
formed unless cracking is carried beyond a certain definite point and results 
not directly from the decomposition of the original oil but from further decom- 
position of the tars formed during primary cracking. It is evident that only 
a limited amount of gasoline can be formed in a single cracking step without 
coke formation, but the amount of cracking allowable per cycle in cyclic 
cracking is not easily definitely established as the composition of the recycle 
oil is important, for less cracking can be permitted with stocks of high carbon- 
hydrogen ratio than with light distillates. 

The continuous removal of tar, gas and gasoline as produced would be an 
ideal process if practicable. An approach to this ideal is found in thé practice 
of recycling with removal of tar, gas and spirit, after each cycle, but the practice 
cannot yield maximum spirit without coke formation as a small part of the 

ine will crack to form gas and intermediate oil. 

Two elements are common to most cracking units, the heating coil and the 
digestor. Inthe coil, vapour and liquid remain in intimate contact for approxi- 
mately the same length of time and therefore the average time to which the 
produced tar is subjected to cracking conditions is considerably less than 
the total cracking time. Thus coils appear favourable for carrying out the 
cracking operation. 
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Control over coke formation in the coils is found in limiting the amount 
of cracking per pass, but the design of the furnace may have a marked effect 
through its influence on metal temperatures. Uniform distribution of heat 
and increase of heating surface will lower the rate of heat input and lower the 
metal temperature. The velocity of flow through the coil has considerable 
effect on the resulte. High velocities are desirable with low “ skin tempera- 


The digestor provides the time factor and if a constant 
within this element. As separation of vapour and liquid takes place the 
relative periods of time of the liquid and the vapour within the element will 
determine the effect. With a concentration of 50 per cent. of tar in the liquid 
the relative time of liquid to vapour in the digestor will vary from 65 to 7, 
as the liquid varies from 50 to 10 per cent. If the digestor is kept half full 
of liquid the relative time of liquid to vapour varies from 65 to 3, as the 
concentration of tar varies from 50 per cent. to 10 per cent. 

This influence of tar concentration is due to the fact that the quantity of 
stock withdrawn as liquid increases, while the quantity of vapour decreases, 
proportionally with the decrease in tar concentration. 

The relative time conditions in the coil cannot be approached in the digestor, 
but high pressure conditions will tend to correct the unfavourable conditions 
by liquefaction of fractions which tends to lower the concentration of the 


tar. 

Orderly flow is advantageous for the prevention of coke, as there is less 
liability of cracking beyond the ultimate stage. A plant is described embody- 
ing these principles for the control of coke and sediment. 

Part 

In most cases naphtha is condensed in presence of gases produced in the 
process. Naphtha and gas are therefore in equilibrium and the naphtha is 
saturated with H,S and fixed gases. A substantial amount of the gases can 
be separated at pressures in excess of 150 Ibs./sq. in. with small loss of 
gasoline, but separation in two steps, i.e., at 250 and 150 lbs./sq. in. involves 
lower losses, than single-step separation. 

The spirit withdrawn at the lower pressure is still very wild and the gases 
must be treated. 

A more economical solution to the problem is high pressure rectification 
of the naphtha which gives a sharp fractionation. The gas is free from gasoline 
A plant is described for the purpose applying these ideas. R. P. 


711. Conversion or Miverat into Hyprocarsons or Low BorLina 
Port. E. D. Kamm, C. Adams and Imp. Chem. Ind. E.P. 325,487. 
Feb. 17, 1930. 

Heavy mineral oil is hydrogenated to produce chiefly middle oil, heavy 
residue from this process being returned for hydrogenation. The middle oil 
produced is cracked and any heavy residues produced are again returned 
to the hydrogenation process. By this method there is no loss of liquid car- 
bonaceous material and the formation of incondensible gases is low if suitable 
catalysts are used in the hydrogenation step. Ferric oxide is a suitable calatyst. 
A heavy mineral oil, 86 per cent, boiling over 300° is hydrogenated for one 
hour at 200 atm. and 450° in the presence of 5 per cent. of hydrated Fe,O,. 
Petrol, 20 per cent. and middle oil, 30 per cent., is obtained and a pitch residue, 
which is returned for hydrogenation. Coal pastes may be similarly treated. 
The preheated heavy oil or paste is pumped to a hydrogenation tower from 
which it passes to a catch pot maintained at 350°. Residue from this pot is 
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returned to the hydrogenation tower, whilst the vapours consisting of benzine 
and middle oil are passed to a fractionating condenser where the middle oil 
is condensed and run into a catch pot maintained at 200°C. Oil from this 
pot is cracked and the product returned to the heavy oil catch pot from 
whence heavy residues are returned for hydrogenation and middle oil for 
further cracking. The combined b ag vapours from all stages 
ere condensed and the permanent gasses decomposed to provide hydrogen 
for the process. A.8. 


712. Crackine Hyprocarspons. E. W. Isom. U.S.P. 1,753,432. Apr. 8, 
1930. Appl. May 25, 1927. 

The process is an improved method of supplying heat to cracking tubes 
through which oil is circulated for the production of light spirit from heavy 
oils. 

By recirculation of a portion of the flue gases, which have already passed 
over the heating coils, with the fresh hot products of combustion, overheating 
of tubes may be avoided. The volume of heating gases is increased and the 
increase of velocity improves the rate and efficiency of heat transfer whilst 
the tempering action of the recirculated gases assists in protecting the tubes, 
making it possible to carry out combustion of the fuel at a much higher 
temperature. Moreover, with an increasing proportion of recirculated 
gases, there is a decrease in the temperature at which the hot gases first 
contact with the tubes and an increase in temperature at which they leave 
them. 

The hot furnace gases pass over the cracking tubes containing the oil to 
be treated so that the temperature of the mixture of flue gases is progressively 
reduced. Gases for recirculation with the fresh hot products of combustion 
are withdrawn at an intermediate point in the travel of the heating gases 
and the remaining gases are discharged to the stack only after further 
passage over the tubes. 

The plant consists of a series of coils discharging into a vaporizing drum. 
These coils are situated in successive heating chambers A, B, C and D. The 
hot gases flow from the firebox through A to D, thence to the stack; but 
before the hot products of combustion come into contact with coil A, they 
are admixed with a portion of the heating gases drawn from the flue between 
A and B sections. The oil is pumped through the coil in D and pre-heats 
it. Thence it passes through the coils in A, B and C, successively into the 
vaporizing drum. Fresh oil may be added at intermediate points between 
coils, or reflux condensate may be supplied with the raw stock. R. P. 


713. Treatine Perroteum Om. A. G. Bogardus, Assr. to Universal Oil 
Products Co. U.8.P. 1,753,769. Apr. 8, 1930. Appl. Jan. 30, 1925. 


The invention relates to the cracking of hydrocarbon oils under heat and 
and depends more particularly on the use of inter-connected zones 
of reaction which can be cut-in and cut-out from the system, without any 
leakage of hot oil into the “ cut-out zone.” The pressure is gradually reduced 
in the latter. The prevention of leakage of oil or vapours into the reaction 
zone is effected by introducing into the communication line, oil (at normal 
temperatures) at a pressure slightly above that maintained in the system. 
714. Convertinc Heavy Hyprocarson Ons rmto LicuTer Propvcts. 
F. S. Woidich. U.S.P. 1,754,136. Apr. 8, 1930. Appl. July 8, 1924. 
The invention relates to a process and apparatus for the continuous 
conversion of heavy oils (from petroleum, coal, shale, etc.) into volatile hydro- 
carbons. These are subjected to continuous distillation to give 
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commercial products without either intermediate products or further 
application of heat condensation and redistillation. The oil is heated nearly 
to the temperature of decomposition under pressure in a pipe still and the 
vapours separated from the steam of liquid oil. The heated oil flows down- 
ward in intimate contact with and counter-current to upgoing hot cracked oil 
vapours. The separation of vapours from the stream of heated oil is effected 
by subjecting the stream in rapid continuous flow to impact and change of 
direction. The heavy residual oil is cracked in the vapour and liquid phase 
in the presence of hydrogen containing gases, the resultant cracked vapours 
being introduced near the bottom of the reaction tower. W. H. T. 


715. Crackinc Hyprocarpons. E. C. Herthel. U.S.P. 1,755,600. Apr. 
22, 1930. Appl. June 30, 1925. 


This invention relates to the cracking of heavier hydrocarbon oils to produce 


of the vapours and development of pressure in the still is avoided. It is 
customary to spray raw oil into the upper part of the tower which tends to 
entrainment of the constituents of the raw oil in the escaping vapours. This 
can be inhibited by introducing the raw oil part way down the tower but it 
is not desirable to introduce the raw oil at a substantial distance below the 
top, otherwise part of the tower becomes ineffective. The object of the 
invention is to enable the direct introduction of the raw oil near the upper 
end of the tower whilst avoiding entrainment difficulties. This is accom- 
plished by allowing the fresh oil to flow downwardly, between baffles situated 
in the tower, in compact streams, without spraying, to prevent distribution 
of the introduced oil through the vapours in a finely divided state. 

Thus the vapours flow upwardly and externally of the downflow of compact 
streams of fresh oil. R. P. 


716. Cracxinc Hyprocarsons. E. C. Herthel. U.S.P. 1,755,601. Apr. 22, 
1930. Appl. July 27, 1927. 
The invention relates to improvements in the operation of reflux con- 
densers employed in connection with pressure stills for cracking heavy oils. 
The method consists in passing the vapours from a cracking still through 


enters the column through three spray heads, si 
the three upper baffles, the quantity supplied to each head being regulated 
so that a greater quantity is supplied to the upper than to the lower baffie- 
plates. The consequent cooling is thus distributed over a greater portion 
of the path of the vapours than if the cooling medium were introduced at 
a single point and a temperature gradient is established promoting uniformity 
of condensation. R. P. 

717. Treatise Om. C. P. Dubbs. U.S.P. 1,756,018. Apr. 29, 1930 
Appl. Feb. 10, 1922. 
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presence of aluminium chloride which is to a greater or less extent auto- 

matically recovered and maintained in circulation through the system. 
The method is to mix aluminium chloride and raw oil, and to pass the 

mixture through the heating coil to the expansion chamber where vaporisa- 


and the aluminium chloride will be condensed and returned with raw oil to 
the coil whilst the uncondensed vapours pass to the water condenser and 
receiver. The aluminium chloride is thus automatically and constantly 
returned to the system for further treatment, and as aluminium chloride is 
constantly removed to a greater or less extent from the carbon containing 
residue it can continue in use. The process may be carried out at atmospheric 
pressure or under a higher pressure by closing down the throttle valves 
vided. The liquid in the expansion chamber may be constantly agitated 
pumping the incondensible gas through a perforated pipe extending 
along the bottom of the vapour chamber. R. P. 
718. Propuctne Lower Bomime Hyprocarsons. C. P. Dubbs. U.S.P. 
1,756,019. April 29, 1930. Continuation of Appl. No. 260,956, Nov. 4, 
1918. 

The process consists of continuously forcing a stream of raw oil through 
a heating coil wherein the oil is subjected to a cracking temperature. The 
heated oil is discharged into a large chamber where conversion of the oil 
takes place, the evolved vapours being dephlegmated and condensed. 
Heavy residue is continuously withdrawn from the chamber and light 
unvaporised residual oil is forced from the vapour chamber under mechanical 
pressure into the stream of raw oil for further cracking. 

The raw oil is pumped at a high velocity through the coil to prevent 
deposition of coke. The slower velocity in the vapour chamber allows the 
heavier products to settle and these are drawn off through outlets provided. 
The lighter residue, including the reflux from the dephlegmator, is drawn 


situated one above the other so that the oil level may be adjusted as neces- 
sary. The pump forces the residue into the raw feed line in order to 
re-crack the unconverted oil along with the raw stock. Thus there is a 
continual circulation from the vapour chambers. R. 


P 
719. Removine Carsonaceous Deposits rrom Om Apparatus. L. C. 
Huff. U.S.P. 1,756,027. April 29, 1930. Appl. July 22, 1925. 

The invention relates to a method of removing carbon material deposited 
in the enlarged reaction chamber of a tube and drum oil-cracking apparatus. 
A number of hooks are fixed internally to the top of the chamber, and from 
these a continuous flexible element, such as a metallic chain or cable, is 
looped so as to reach the bottom of the chamber. The element is fixed to 
the hooks by thin gauge wire, so that on pulling the end of the chain it is 
released. By connecting either end of the element (one is at the top, the 
other at the bottom manhole of the chamber), to a winch, the chain may 
be drawn out of the chamber, completely breaking up the carbon formed in 
the lower part of the chamber during the run. The carbon is easily removed, 
and the chain refixed preparatory to the next run. J. M. F. 


720. Removinc Carson Deposrrs rrom Om Apparatus. L. C. Huff. 
U.S.P. 1,756,028. April 29, 1930. Appl. July 22, 1925. 


The invention relates to a method of removing carbon material deposited 
in the enlarged reaction chamber of a tube and drum oil-cracking plant. 


An 
roun 
held 
held 
tion takes place. The liquid residue is drawn off whilst the vapours and Thes 
with 
bott 
elem 
721. 
T 
stills 
sup] 
of b 
tanl 
thes 
velo 
and 
Thu 
clea 
722. 
ase 
is a 
acct 
is drawn by a pump from the other end of the vapour chamber (which is a = 
horizontal cylindrical vessel) through one of four perforated suction lines er 
dist 
vel 
and 
1 
den 
7 
ing 
the 
dist 
agi 
rele 
723 
70 
in 
at 
| 
liq 
75 
| 


309 a 
An endless flexible metallic member is suspended from hooks, 

round the inner periphery of the top upening of the chamber. At spaced 
intervals along this member, other flexible elements are attached, and are 


These elements cross the chamber diagonally. A similar element is held 
in the bottom of the chamber, By 
withdrawing the endless members, one from the top, the other from the 
bottom, the carbon is broken up, and much of it removed with the flexible 


721. Om Srm:. A. C. Vobach and E. C. Herthel. U.S.P. 1,766,407. 
April 29, 1930. Appl. Feb. 12, 1927. 

The invention relates to improvements in the circulating oil type of cracking 
stills. The body of oil is maintained at cracking temperature in a bulk 
supply tank, by drawing oil from this tank and pumping it through a battery 
of heating tubes in a suitable furnace, and passing it back to the supply 
tank. By placing cores in certain of the heating tubes, the velocity of flow in 
these tubes is increased, and by suitable baffles in the heating chamber, the 
velocity of the hot gases as they are cooled is increased. Local overheating, 
and the subsequent formation of carbon deposits in the tubes is prevented. 
Thus efficiency of the still is increased, and longer runs are possible before 
cleaning becomes necessary. J.M. F. 
722. Cracktnc Hyprocarsons. L. Link. U.S.P. 1,756,563. Apr. 29, 

1930. Appl. May 28, 1923. 

Oil is distilled from a cracking still and the vapours are passed through 
a series of fractional condensers. The condensate from the first two condensers 
is accumulated in a receiver, and the oil from the remaining condensers is 
accumulated in a second receiver. The condensates from these receivers are 
passed through separate cracking coils to receive suitable heat treatment, and 


the bottom of the still. The heat from the cracked vapours is sufficient to 
distil the contents of the still down to coke without external heating. The 
velocity of the vapours through the cracking coils prevents coking of the tubes, 
and the coke is thus concentrated in the still. 


relatively late in the run. R. P. 


723. Or Cracxinc Process. A. Schwarz. U.S.P. 1,756,887. Apr. 29, 
1930. Appl. Feb. 25, 1924. 

The oil is introduced into a still and cracked at a temperature of from 
700° to 900° F., and the pressure reducing value is set to maintain the pressure 
in the still at 100 Ib. per sq. in. The vapours under reduced pressure enter 
a tank and are partly condensed. The condensed oil spreads over a mass of 
steel wool or turnings, thus obtaining intimate contact between vapours and 
liquid. The temperature of the tower may be maintained at about 500° to 
750° F. depending on the oil under treatment. The pressure may be maintained 
at 30 Ib. per sq. in. in this tower by means of a second reducing valve. The 
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vapours are expanded into a second tower, and therein partially condensed in 
a similar manner to give a large expanse of liquid surface on which vapours 
react. The temperature range in this tower may be from 350° to 500° F. The 
uncondensed vapours pass out through a condenser to a receiver. Fresh oil 
may be pumped into the second tower, and at the same time residue from the 
still may be forced by its pressure into the same tower to assure intimate 
contact between vapour and oil, thereby causing the desired reactions to 
take place. 

One of the essential parts of the process is that appropriate surface area of 
the liquid is exposed to the vapours formed in the process. R. P. 


724. CoLLomipAL ASPHALTENES AND CARBENES FROM FUEL 
A. Jurrissen, Assr. to Simplex Refining Co. U.S.P. 1,756,981. May 6, 
1930. Appl. Jan. 24, 1925. 

The patent describes a method of treating cracking residues containing 
particles of free carbon which tend to absorb liquid hydrocarbons in the 
nature of colloidal asphaltenes and carbenes, and to settle out in the form of 
sludge. In order to reduce the quantity of material so adsorbed, a lighter 
petroleum distillate is added to the cracking residue in order to dissolve the 
asphaltenes and carbenes. The mixture is kept at an elevated temperature 
for a sufficient time to remove most of the asphaltenes and carbenes from the 
free carbon, after which they are dissolved in the balance of the residue and 
removed to storage. We 


725. Pressure Distitiation. N. E. Loomis. U.S.P. 1,757,579. May 6, 
1930. Appl. May 16, 1922. 


The apparatus consists of a horizontal still connected by legs at each end 
to a nest of tubes situated in a furnace beneath. A vapour outlet from the 
still enters the bottom of another horizontal drum which is fitted with two 
horizontal baffles. The vapours travel under the lower baffle for the length of 
the still and return under the upper baffle. They then again travel the length 
of the drum to the outlet, which in its turn is connected to the bottom of a 
third horizontally disposed drum. The third drum has a dividing wall which 
forms a small chamber at the inlet end, and from this chamber a tube extends 
into the large section of the drum. This tube is perforated for the escape of 
vapours. An over-flow pipe also passes through the dividing wall to allow oil 
to flow from the larger section of the chamber back to the second drum. From 
the top of the third drum, a vapour line leads to a condenser and spirit receiver. 
The still is charged with gas oil, and heat is applied until a temperature level 
is reached where only heavy hydrocarbons are condensed and retained in the 
oil body, while gasoline vapours escape overhead to the condenser. 

Feed stock is supplied to the upper drum to maintain the volume in the 
system and the vapours bubble through this body of oil. The overflow passes 
into the second drum and spreads over the baffles in a thin stream, and is 
heated by the vapours passing upwardly. Light constituents are evaporated, 
and the heavier oil flows down into the still. R. P. 


726. Processtinc Heavy Ons. A. J. Slagter, Assr. to Transcontinental Oil 
Co. U.S.P. 1,757,596. May 6, 1930. Appl. March 28, 1924. 

A method of treating petroleum oil is described which consists in heating a 
body of oil to a cracking temperature at high pressure. The resulting vapours 
are continuously withdrawn and slightly cooled, at the same time maintaining 
the pressure. The liquid product is continuously mixed with fresh oil and 
the mixture returned to the hottest part of the main body of oil. The vaporous 
products are gradually cooled under pressure, a further cooling taking place 
after reduction in pressure, W. H. T. 
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727. Crackinc Heavy Hyprocarsons. H. L. Pelzer and E. C. Herthel. 
U.8.P. 1,757,843, May 6, 1930. Appl. Sept. 16, 1922. 

When heavy oil is cracked in a pressure still which is externally heated, 
coke tends to form on the surfaces of the still. In the present invention, 
the oil is heated internally by the introduction of superheated gases in order 
to overcome the difficulties encountered with fired stills. 

The apparatus consists of a heating coil through which the gases from the 
process are passed in order to bring them up to the desired temperature. 
From the coil, the gases pass into a vertical still containing: the oil to be 
cracked, and carry off the light products through a dephlegmator to a cooler 
and thence to a gas separator where the spirit is drawn off to storage. The 
gases are pumped back into the circuit. In this manner oils which have 
greater quantity of gasoline. 

728. Crackinc Perroteum. P. Nachtsheim. U.S.P. 1,758,618. an 13, 

1930. Appl. May 8, 1926. 

A process of cracking is described in which oil is heated to cracking tem- 
perature in a primary heating zone, the resulting oil and vapour being separ- 
ated in a primary separating zone. The vapour is passed countercurrent to 
the residual oil at cracking temperature in an enlarged passageway, thereby 
producing a second vapour and a second residual oil. By further heating the 
latter in a secondary heating zone and by conducting the second vapour 
counter current through the second residual oil in a secondary separating 
zone, @ third vapour and residual oil is separated. These are again contacted 
by counter current flow. It is claimed that this process is a combination 
reducing the formation of carbon and coke to a minimum. W. H. T. 


729. Cracxine Om. G. Egloff and H. P. Benner. Assrs. to Universal Oil 
Products Co. U.S.P. 1,759,446. May 20, 1930. Appl. March 28, 1921. 
This invention relates particularly to that type of cracking plant in which 
oil is fed through a continuous coil located in a furnace and thence delivered 
in liquid condition to an expansion chamber, where vaporisation takes place. 
A dephlegmator is in communication with the expansion chamber, and 
means are provided for diverting the supply of raw oil from the coil through a 
plurality of streams into separate portions of the dephlegmator. The volume 
and velocity of the streams of oil can be controlled and means are provided 
for removing, condensing and collecting the vapours from the dephlegmator. 
W. H. T. 
730. Purtrytinc Hyprocarson Compounps. T. T. Gray, Assr. to Gray 
Processes Corp. U.S.P. 1,759,812. May 20, 1930. Appl. Sept. 26, 1923. 
The vapours from a cracking still pass directly into a dephlegmating chamber 
vapours and the heavier constituents of the vapours condense and return to 
the still, while the inner chamber and catalyst are heated by the hot vapours. 
These pass up and apound the catalyst chamber, down through the catalyst, 
into a separating chamber and finally to a condenser. Polymers form on the 
catalyst and, being liquid, flow out into the separating chamber and from here 
may be either collected or returned to the cracking still. 
infusorial earth or other solid absorbent material. 


See also Abstracts Nos. 607, 608, 620, 621, 624, 628, 629, 631, 
748, 754 and 757. 
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Oilfield Technology. 


731. Progress In Srraicut-Hore Drimuime. A. Anderson. Oil and 
Gas J., 1930, 28 (50), 34, 140. 

Surveying of rotary drilled oil wells in California since 1924 showed that 
many drifted hundreds of feet, and sometimes more than a thousand feet, 
from the vertical. In 1928 the industry realised the importance of straight 
holes, and by means of tables, and graphic representation, of data collected 
before 1928 and during 1929, the improvement in the straightness of holes is 
clearly shown. 

dn in quailty of the hate han from the of men 
vertical wells. J.M.F. 


I. I. Gardeseu. Oil and 


732. Gas Busses wrratn Spaces. 
Gas J., 1930, 28 (40), 42, 115. 

This paper includes a study of the static condition of equilibrium of gas and 
liquid bubbles confined to capillary spaces. The “ Jamin action" is defined 
as the resistance caused by the boundary condition of detached gas and liquid 
bubbles confined to capillary spaces. As defined, it occurs both in uniform 
and irregularly-shaped capillary spaces whenever the liquid does not wet 
the solid walls. 

The resistance opposed by the bubble is proportional to the variation of 
the solid-surface-tension at the two extremities of each individual liquid bubble 
and is inversely proportionate to the radius of the capillary tube. For oil 
and sand the Jamin effect is zero or very small. The resistance (p) offered 
by a gas bubble when forced into a capillary opening is given by the equation 


= the interporous opening through which the bubble is forced, 
= the maxioum curvature of the distorted bubble when the ourva- 
ture at the other extremity of the bubble is r,. 

The magnitude of resistance offered by gas bubbles forced through small 
openings so far exceeds any possible resistance caused by the Jamin effect 
that the latter phenomenon need scarcely be considered in dealing with the 
movement of oil and gas through their natural reservoir. W. L. 
733. Some Features oF Mopern Steam Operated Deer-Horte Rorary 

Drie Prant. N. Matheson. J. Inst. Petr. Techn., 1930, 16, 508-528. 


Wells over 6000 ft. in depth are now quite common and drilling to such 
depths demands the best material, with the result that sound and robust 
outfits are being produced. 

Derricks are usually of galvanised steel angle construction, 122 ft. high 
with 24 ft. base, or 136 ft. high with 26 ft. base. Concrete foundation pins 
are used, the floor being supported on’ H-section girders or 8 in. by 10 in. 
timbers. 

Wire lines 1} in. diameter, having a safe stress of 22;000 Ibs. with a factor 
of safety of 5, are used and are usually strung to give a total safe stress of 
198,000 Ibs. Loads of 300,000 Ibs. may be met and it is expected that 1} in. 
diameter lines will soon be used. 

The staggered type of crown block is rapidly giving way to the 5 in. line 
and double-deck type, and travelling blocks vary in size between 665 in. and 
72 in. 

Swivels are of two classes, those with short washdown pipes and mud gland 
at the top, and those with long pipes and bottom gland. 
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While improvements have been made in rubber hose pipes, steel, universally 
jointed, pipes, capable of standing pressures of 5000 lbs. are being introduced. 
Weight indicators are all of the fluid transmission type, and furnish valuable 
information. 

Draw-works vary according to drive arrangements. Four-speed types are 
quite common and drum shafts are generally 7} in. or 8 in., the drums varying 
between 22 in. diameter, 30 in. long and 26 in. diameter, 36 in. long. 

The size of rotary table mostly used is 27 in., the main differences in design 
being table support, drive ring and pinion construction, and driving sprocket 


location. 

Engines are generally of the 12 x 12 twin cylinder type, developing 425 h.p. 
at 200 r.p.m. and 250 Ib. steam pressure. 

The pumps mostly used are 15 x 7} X 8 in., which, at a normal speed of 
40 r.p.m. and 200 lb. steam pressure, deliver 350 gals./min., against a pressure 
of 840 lb. with a 7} in. line, or 175 gals./min. at 1600 lb. with a 5} in. line. 

It is usual to set three or four boilers of between 100 to 125 h.p., working 
at 175 to 300 lb. 

While the rotary has distinct advantages over the cable system, the trans- 
mission of torque through long lengths of pipe is only a makeshift, and it is 
suggested that future drilling systems will have the motive power at the bottom 
of the hole. Turbo-rotaries actuated by fluid pressure or electric power have 
been experimented with, but it would appear that a combination of rapid 
percussion and mud circulation, with the power unit in the bit, would have 
none of the present disadvantages. G. 8. 


734. Om Wet Deviation. D. P. Rees. J. Inst. Petr. Techn., 1930, 16, 
537-551. 

If crooked hole is unavoidable the only means of dealing with it are : 
(1) to minimise the deviation, (2) to accurately measure it, and (3) to apply 
the information obtained to geological and technical calculations. 

Exploratory wells should be drilled with the greatest care and should be 
surveyed at regular intervals. The survey readings should record depth, 
deviation, azimuth, corrected depth and horizontal displacement, all of which 


to reduce deviation and subsequent difficulties. 

In gently dipping beds the tendency is for a fishtail bit to deflect the drill- 
pipe up dip. In steep dips the tendency is still up dip until the critical angle 
is reached, when the wings of the bit tend to wedge down dip. The bit does 
not necessarily rotate on the drill-pipe, as its axis and the spiral motion causes 
an annular hole. Unless the core is removed trouble will result. 

When spudding in with the rotary, precautions should be taken to keep 
the Kelly plumb. A load indicator is necessary to give information as to the 
most efficient feed. 

Rock bits generally give the best results, and the K.P. bit has been used 
with considerable success. 

The chief cause of crooked hole is bending and whipping of the drill-stem, 
and local stiffening near the bit is to be recommended. 

Drill-collars, reamers and drill-pipe should be frequently checked for 
straightness and the weight of circulating fluid should be sufficient to keep 
the hole clear of cuttings. 

A cheap and easily operated instrument for surveying wells is required. 
The acid bottle gives vertical error only, and attempts to fix the azimuth from 
the surface are not generally satisfactory. A better method is to fix the 
orientation at depth, and to overcome extraneous magnetic influences the 
instrument should be lowered in a stem of non-magnetic material, such as brass. 
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Numerous successful instruments have been designed to give complete 
surveys of the hole, but are impracticable on account of expense, a 
and possible coypright infringement. G.8 


735. Derm. Tension anp Srraicut Hores. R. A. Silent. Oil and 
Gas J., 1930, 28 (40) 110, 172, 174. 


The writer shows that crooked holes result from the flexing of the drill-pipe 
due to its being in compression. By a suitable drill collar and bit and enough 
pressure the weight of the collar can be applied to cut and the drill-pipe kept 
out of compression. Thus if the bit pressure and rate of feed are accurately 
controlled, the main cause of crooked holes is removed. Other methods and 
appliances for reducing this vendency, by using guides and telescopic devices, 
are dealt with. By using equipment which will inform the operator of the 
weight on the bit and the rate of feed, the drill-pipe can be kept in tension 
above the collar. J.M.F. 


736. Some or Mopern Stream Rotary Dritume. Rev 
Pétrolifére, 1930 (367), 507. 


After a discussion of some of the difficulties of deep drilling, an outline 
is given of modern drilling gear and practice. Certain lines are indicated in 
which improvements could be made, such as in boiler efficiency and pump 
maintenance. As regards future developments, there is a tendency towards 
more compact installation of engine, winch and rotary table, towards re- 
placing ordinary pumps by multi-stage centrifugal pumps and towards the 
use, on the steam side, of superheating and double-exp i Steam may be 
displaced to some extent by gas or crude oil with electric generation for the 
controls. The use of percussion drills with hydraulic or electric motors at 
the bottom of the drill-hole is recommended. G. B. M. 


737. ror Castine Emsco Derrick 
and Equipment Co. E.P. 311,698. April 3, 1930. Appl., April 2, 1929. 

The invention relates to an improved form of slip construction for holding 
pipe whilst joints are being made or broken. In the usual form the weight 
of the pipe forces the slips downwards on to a frusto-conical seat, which moves 
them inwards, so that the teeth grip the pipe. 

The teeth are subjected to rapid wear, and the author proposes forming the 
the teeth on removable liners, to be carried in the slips. A simple means of 
locking the liner, relative to the slips, is provided against rotational move- 
ment, by a key and keyway. The key is held by a split pin through the top 
of the slip, and against vertical movement by bevelling the top and bottom 
of the liner and slips. J.M.F. 


738. Sarety Jornt or Deer Dritiinac APpPpaRATus. 
G. C. Marks, Assr. to Doheny-Stone Drill Co. E.P. 326,893. March 27, 
1930. Appl., Dec. 27, 1928. 

The invention relates to an improved means of breaking the joints of drill 
or fishing stems, by using a safety joint having a releasable locking device 
which holds the joint from breaking until released, and also allows left-handed 
rotation of the stem. The joint is broken by lowering a weight through the 
stem on to a clutch member, normally held in place by a spring, or by sealing 
the pipe with a ball at the joint to be broken, and applying pressure to the 
stem, this also forcing the clutch out of its locking position. By varying 
the diameter of the clutch sleeve, several joints in one string may be selectively 
broken by using suitable balls. 
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Means are also provided, when the locking member is in the released position, 
for fluid in the stem to wash the joint, so that sand or other material does not 
prevent the unscrewing of the pipes. At the same time, the pressure in the 
stem is lowered, and thus the loadings on the pump supplying this pressure 
indicate the disengagement of the clutch sleeve. 

This safety joint has all the advantages of the usual safety joint, as regards 
certainty of uncoupling, but has additionally an easily releasable means for 
locking the joint elements against accidental uncoupling. J.M. F. 


739. Ow Separator. H. H. Gracey. U.S.P. 1,754,789. April 15, 1930. 
Appl., Oct. 6, 1925. 

The invention relates to apparatus for separating oil, gas and water, as used 
in connection with oil wells. The mixture is heated in a horizontal drum, 
by means of a steam coil, to about 200° F., solid matter falling into a mud 
drum beneath the heater. The mixture is passed into a separator, or batch of 
separators, which are steam jacketed only at their upper portions. These are 
connected near the bottom, in the water space, and also near the oil-water 
line. The steam jacket keeps the oil-water mixture on topof the water at a 
temperature between 250° and 300° F. This provides heating for only the 
upper parts of the separators, and so a saving of steam is effected, with efficient 
separation of oil from water. Any gas formed is led away from the top of the 
separators to a main, the separators being provided with suitable outlets 
for both oil and water. J.M. F. 


740. Process or Resotvinc Or. Emvutsions anp REAGENT THEREFOR. 
F. H. Penn. U.S.P. 1,758,802. May 13, 1930. Appl., Dec. 28, 1925. 


A method is described for breaking the emulsion of oil-water and foreign 
matter frequently obtained from oil wells. 

The agent employed is an acid addition or substitution product of a mineral 
oil mixed with a fatty oil. Preferably a sulphonated mineral oil is mixed 
with a vegetable oil, such as cottonseed, olive or castor in the proportions 
of two to one, although it is found that variations from these figures are some- 
times for different emulsions. The quantity of the reagent used is 
from 0-02 to 0-1 per cent., and the emulsion may with advantage be heated 
to near the initial boiling point of the oil. It has been found with certain 
emulsions that the addition of phenol of about 25—35 per cent. strength in 
the proportion of 3 to 10 per cent. by weight of the demulsifying agent has 
given better results. H. B. T. 


Geology. 


741. Tse Orrrecps or Acserta. E. H. Cunningham Craig. J. Inst. Petr. 
Techn., 1930, 16, 390-408. " 
After a general review of the history of the Alberta oilfields, the author 
gives a brief outline of the general geology of the productive area. Up to the 
present the Turner Valley field has been established as a source of considerable 
quantities of wet gas. The yields vary according to the positions of the wells 
on the structure and to the porosity of dolomitised bands in the limestone. 
Normally 18 million cu. ft. of gas will yield 400—500 barrels of light gasoline. 
Separators are used in which, under the low temperatures due to the expansion 
of the gas and the high pressure (up to 200 Ibs./sq. in.) the gasoline is con- 
densed. The remaining portion of the gasoline is not removed by oil absorption 
but much of the waste gas is used for drilling, household and industrial 
purposes. The remainder of the waste gas is burnt in open flares. Crude oil 
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is obtained from a number of wells on the western flank of the structure and 
is in many cases naturally filtered. The daily production of the field is about 
3080 barrels of crude gasoline from 19 wells and approximately 760 barrels 
of light crude oil from another 19 wells. It is considered that the production 
of the Turner Valley field is insufficient to found a large refining industry, but 
that it is really a very large “ show "’ of oil indicating the probability of more 
important fields. The area to the west from which the oil seems to be coming 
is so cut up by strike faults (hading to the west) that there is no hope of good 
production. The Wainwright field produces a limited amount of crude oil 
which is of the nature of inspissated residue, accompanied by “ strong ”’ gas. 
The Waite Valley, six miles to the west of Turner Valley, is a structure of fair 
size with two crestal areas, but is bounded by similar reversed faults and in 
view of this only local productions of any magnitude can be expected. The 
Elbow River structure is on the same line of strike as the Waite Valley, but 
there is no faulting to the west of it. A successful well has not yet been drilled 
and the structure can therefore only be regarded as a prospect. In the more 
southerly foothill area there are many favourable structures, but the gentler 
anticlines just outside the foothills afford the best prospects. W.#H.T. 


742. GrornysicaL Prosrecrion or Carrpou (Cotorapo). C. Fination. 
Rev. Pérolifére, 1930, 357, 161. 

In this article a short account is given of the geophysical work which has 
recently been carried out at Caribou Hill, Colorado. Many interesting 
relations were discovered between the yPeerephy. geology and magnetic 
perturbations by means of a new method of topographical analysis which is 
briefly outlined. H. E. T. 


743. A PorTasBLe SeismMoGRAPH For Recorpine Eartu Tremors Causep 
By Artiriciat Exrprosions. J.H. Jones. Instrument World, 1930, 11 (24), 
321. 

An account is given of a seismograph which has been specially designed to 
meet the following requirements: it must be robust, portable and easily 
manipulated in the field, while on the other hand a high degree of sensitivity 
is essential in order that the artificial explosions may be kept as low as possible. 
A brief outline is given of the mathematical theory of the seismograph. The 
instrument has been tested in the field during a survey on the Cobham Ridges 
in Surrey, the depth of the upper chalk under the tertiary cover in this area 
being determined by the elastic wave method. H. E. T. 


Coal and Shale. 


Tue Inrivence oF METALLIC AND OTHER SuBsTANcES UPON CoAL 
purine CarponrsaTion. J. G. King and L. T. Edgecombe. Fuel, 1930, 
9, 213. 

When coal is carbonised in the presence of metallic or other inorganic 

substances certain of them affect the reactions which take place, altering the 

yields of products and adversely affecting the strength of the coke. The 
effects of the addition of the following substances (equal to 5 per cent. by 
volume of the coal) upon a coal which yields on carbonisation under experi- 
mental conditions a hard compact coke, are as follows :—(1) Coke, carbon 
and silica have no measurable effect. (2) Aluminium, chromium and stainless 
steel have only a slight effect. (3) Copper, nickel, cast-iron and steel become 
converted to the sulphides by the hydrogen sulphide evolved and thereby 
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affect the composition of the gas. Iron and copper promote the formation of 
hydrogen at the expense of the saturated hydrocarbons. (4) Pyrites and 
marcasite reduce the strength of the coke so that it becomes barely coherent. 


portance to the gas industry. A high percentage of iron disulphide 
weaken the strength of the coke and to reduce the yield and calorific value 
of the gas. W. Ma 


745. “Putvertsep Coat. Rev. Pétroiifére, 1930 (367), 503. 


The better thermal efficiency of combustion of pulverised coal and the 
possibility of so using coal of a lower grade have led to a considerable exten- 
sion of its employment in this form, particularly for large power stations. 

As regards the suitability of a particular coal for pulverisation, the qualities 
to be examined are the friability, the moisture, ash and volatile contents. On 
the friability depends the ease of grinding. Moisture, if in excess of 5 per cent., 
makes drying too expensive. Ash, though it lowers the calorific value and 


300° C., or the volatile content is reduced considerably. Usually, 
the coal is arranged to give a moisture content of less than | per cen 
cially when transport costs are to be considered. The drying is 
rotary driers with a hot-air or flue-gas counter-current. The coal is 


for the inner walls. Such cooling allows much smaller dimensions, since wear 
of the walls by incandescent ash is thereby reduced. In large installations 
the use of special refractory linings has now been eliminated by such cooling, 
except where low volatile coals and coke necessitate incandescent walls. 

The use of powdered coal, in place of lump coal, is said to give an economy 
of 20-50 per cent., depending on the type of furnace. Even with a small 
furnace, boiler efficiencies of 80 per cent. have been obtained by using very 
fine pulverisation and efficient mixing of fuel and air. G. B. M. 


746. CaTatytic Hyprocenation. Gesellschaft. fir Teerverwertung. E.P. 
302,912. March 18, 1930. Appl. Dec. 18, 1928. 

A method is described of carrying out catalytic hydrogenation (with the 
exception of cracking hydrogenation), using as a catalyst the residual coal 
which remains insoluble and non-distillable during the treatment of coal 
under pressure and in the presence of hydrogen. W. H. T. 


© and 
about 
arrels 
ction The yields of tar are reduced by 11-15 per cent., and the yields of gas are 
7, but diminished, owing chiefly to the non-formation of hydrogen and saturated 
more hydrocarbons. (5) Sulphided cast-iron, copper and nickel sulphides have 
ming effects similar to pyrites, the sulphided iron causing a reduction of tar yield of 
good 17 per cent. (6) For the construction of metal retorts or apparatus for the 
le oil study of carbonisation reactions up to a temperature of 600° C., aluminium, 
* gas. chromium or stainless steel are suitable metals in that they exert no special 
f fair influence upon the yields of products. (7) The effect of sulphides is of im- 
nd in 
wut 
but 
rilled 
ntler 
tion. 
| has 
ting 
netic 
ch is may lead to trouble in the combustion chamber, if not excessive leads to an 
T. improved combustion by regulating the ignition of the gases evolved when 
the coal particles enter the furnace. On the volatile content depends, to a 
_— limited extent, the necessary degree of fineness required to give rapid ignition 
(24), of the particles. In this connection it is to be noted that pre-heating of the 
mixture of powdered coal and primary air should not be taken to above —_— 
d to 
ily espe- 
vity ed in 
ble. 
The crushed between special hardened steel rollers to give particles not exceeding 
iges 0-075 mm. diameter. At the furnace end the stream of coal dust and primary 
rea air is forced through burners with a swirling motion into the furnace, where 
4 it mixes with the secondary air. The size and form of combustion chamber 
depend, for a given required output, on the presence or absence of cooling 
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747. Heart Treatment or Carsonacrous Materiars. Trent Process 
Corporation. E.P.: 307,918. March 27, 1930. Appl. Feb. 26, 1929. 
The patent describes a process for the heat treatment of finely divided car- 
bonaceous material (e.g., coal). A continuous addition of coal is made to a 
column of the material, heat being applied in increasing quantities towards 
the bottom thereof. The hot residue is continuously discharged into a body 
of water forming a seal to the column. The steam evolved by contact with 
the water is caused to react with the hot carbonised particles to produce water 
gas. The latter is recovered separately from the volatile material distilled 
from the coal. The heating gases are circulated inside the column or retort 
but without direct contact with the carbonaceous material, their direction 
being counter-current to the direction of flow of the latter. The circulation 
of heating gas is effected by passage through a plurality of tubes disposed 
across the retort, and baffles are provided to insure an upward flow. An air 
seal is formed at the top of the retort and oxidising gases present in the mate- 
rial introduced to the column are withdrawn before the heating zéne is 
reached. W. H. T. 


748. Treatment or Hyprocarspons. Tar and Petroleum Process (Co. 
(U.S.A.).+ E.P. 311,689. March 21, 1930. Appl. Sept. 21, 1928. 


_ This invention relates to an improved method and apparatus for dehydrat- 
ing, distilling and cracking tars, pitches and other hydrocarbons. The liquid 
zontal surface, externally heated to a coking temperature. The deposition is 
continued on the coke so formed until a solid layer of metallurgical coke of 
substantial thickness has been built up. This layer is removed 
The heated surface is formed of material such as heat-resistant glass, adapted 
to transmit both radiant and conducted heat. The hydrocarbon is usually 
first partially distilled in the upper part of the closed chamber, so that only the 
liquid residue is deposited on the heated surface. The hydrocarbon is caused 
to flow in thin films by being delivered to a rotary basket containing loose 
material to be disturbed by the rotation of the basket. W. H. T. 
749. Destructive HyDRoGENATION oF CARBONACEOUS Bopres. Holzver- 
kohlungs Ind. A.-G. and J. Varga. E.P. 313,505. April 24, 1930. 
Appl. June 12, 1929. 

A process is described for the treatment of carbonaceous materials such as 
coal, tars, oils, pitches, etc., with excess of hydrogen at a high temperature 
and pressure in the presence of catalysts (molybdenum or tungsten) and 
hydrogen sulphide or elemental sulphur. A predetermined amount of 
hydrogen sulphide is used, such that its catalytic activity with the catalyst is 
substantially greater than that of the molybdenum or tungsten alone. An 
auxiliary catalyst is used consisting, for example, of boric acid. W.H.T. 
750. ArtiriciaL Wax anp Comptex Hyprocarsons From CoaL 

DistrtiaTiIon Resipves. E. Rahman. E.P. 325,816. Feb. 27, 1930. 


Coal tar and pitch are distilled in the presence of mixtures of the chlorides 
and oxides of iron, aluminium, calcium or magnesium. Steam at 3 to 8 atm. 
is admitted through a pipe carried to the bottom of the liquid and ending in a 
distributor. Hydrogen may be admitted with the steam and causes the 
formation of softer products. Crude Montan wax may be added to the pitch. 
The waxes and resins produced may be used in the manufacture of varnishes 
and impregnating materials. The product, distilling over between 200-300°, 
yields fluorene on treatment with sodium or sodamide at 150°. Pyrene, 
fluoranthene, retene and picene may be obtained by fractionating the product 
distilling over 360°. T. A. 8. 
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751. Serarnation or Hyprocen rrom Gaseous Mrrures. I. G. 
Farbenind. A.-G. E.P. 325,986. March 6, 1930. Appl. Jan. 30, 1929. 


Hydrogen, or gases rich in hydrogen, may be recovered from gaseous mix- 
tures containing hydrogen by scrubbing at elevated temperatures and under 
increased pressure with a liquid the solvent power of which for hydrogen 
increases with increase of temperature. The hydrogen or gases rich in 
hydrocarbon may be recovered preferably by cooling or/and releasing the 
pressure on the liquid. An example is described in which the waste gases 
from the destructive hydrogenation of brown coal containing hydrogen 80 
per cent. and methane 20 per cent. are scrubbed at a temperature of 300° C. 
and a pressure of 200 atms. in a counter-current manner with a middle oil 
obtained by the destructive hydrogenation itself. With a throughput of 
100 litres of washing oil and 6,000 litres of waste gases per hour, pure hydrogen 
escapes from the upper end of the washer. Cooling the washing oil, which 
contains both methane and hydrogen to 20° C. without reducing the pressure, 
releases a gas containing 90 per cent. hydrogen. The gas finally obtained by 
releasing the pressure contains approximately equal proportions of methane 
and hydrogen. 8. F. B. 


752. Hxeative or Coxe Ovens. P. E. Verpeaux and Union Chem. Belge. 
E.P. 326,094. March 6, 1930. 

Horizontal coke ovens having heat regenerators and vertical heating flues 
are provided with auxiliary flues, by means of which air is distributed to 
various levels in the heating flues, to produce supplementary combustion of 
the gas admitted at the bottom of the heating flues. The quantity of hot air 
which can be drawn through the regenerators is increased by fitting injectors, 
constructed of refractory material, under the auxiliary flues. Air is supplied 
to the injector nozzles at 100 mm., and air is drawn into the auxiliary flues 
through the regenerators. T.A.8. 


752a. anp Uriiisation or Waste Liqvors. F. C. Burge 
and H. Macura. E.P. 326,112. March 6, 1930. 

The phenol-containing liquors obtained in the treatment of coal and wood 
tars are purified by treatment with aldehydes such as formaldehyde or fur- 
fural, resins being formed in a state of fine division. Before or during the 
treatment coagulating agents such as aluminium sulphate or lead acetate may 
be added. The resins are useful for paint manufacture. The purified water 
may be used for boilers. T.A.S. 


753. Low Temperature CaRponisaTIOn oF Coat. J. E. Hackford. E.P* 
326,813. March 19, 1930. Appl. Nov. 10, 1928. 

The primary object of this invention is to prevent the fuel from adhering to 
contacted surfaces within the carbonising chamber. This is effected by inter- 
posing a thin layer of paper or sawdust pulp between the fuel to be carbonised 
and the container or conveyor, etc. The pulp is applied as a thin layer in a 
liquid or semi-liquid form by a spraying operation. The paper material 
decomposes during the heat treatment to produce a dry carbon at the con- 

754. Destructive Hyprocenation. W. R. Tate, H. P. Stephenson and 
Imperial Chemical Industries. E.P. 326,896. March 27, 1930. Appl. 
Dec. 31, 1928. 

A process is described for the destructive hydrogenation of carbonaceous 

materials in the liquid phase. It comprises the passing of the material, 
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together with hydrogen, through thin-walled coils externally heated by a gas 
(e.g., hydrogen) under high pressure. The heating gas flows partly paralle! 
and partly transverse to the coils, and travels counter-current to the reacting 
material, part or all of the heating gas subsequently taking part in the re- 
action. The liquid and gaseous products are separated at high temperature 
in an internal separating vessel, and the hydrogenation of the vapours is con- 
tinued within the high-pressure vessel containing the heating coils. The 
latter surround the separating vessel, inside which is situated a catalyst basket. 
The basket is closed at the bottom end and has a central exit pipe leading to 
the top of the apparatus. The vapours, before entering the basket, pass over 
an electric heater, and then traverse the catalyst in a downward direc 3 

W. H. T. 


755. Destructive HypRoGENaTION OF CARBONACEOUS MATERIALS FOR THE 
Propvuction or Motor Furts. J. Y. Johnson, Assr. to I. G. Farbenind 
A.-G. E.P. 327,194. April 3, 1930. Appl. Dec. 3, 1928. 

A process has already been proposed for purifying crude benzol by means 
of hydrogen at elevated pressure and temperature, using, if desired, catalysts 
which are immune to poisoning by sulphur. Claims are therefore made in this 
patent for the combining of the above mentioned process with the destructive 
hydrogenation under pressure, of other carbonaceous materials such as coal, 
hydrocarbons, etc., for the production of valuable products. W. H. T. 


756. Propvcts rrom Low Temperature Tar, etc. G. T. 
Morgan and D. D. Pratt. E.P. 327,797. April 17, 1930. Appl. Feb. 4, 
1929. 

The patent describes a process for the isolation of resinoic acids, resinamines 
and resinenes from tars and pitches. Crude carboxylic acid and basic and 
neutral fractions of the tar are extracted with petrol. The residual pitches are 
dissolved in organic solvents (e.g., ether, benzene, or low temperature tar 
spirit), and the desired products are precipitated from the solutions in the 
form of amorphous solids by means of petroleum. W. 4H. T. 


757. Exrraction oF Hyprocarsons rrom Gases. A. Carpmael. E.P. 
328,008. April 15, 1930. Appl. Jan. 15, 1929. 

This invention relates to the extraction of highly valuable hydrocarbons 
from coal gases or cracking gases. The gas is subjected to treatment in a 
series of trickling towers containing sulphuric acid, whose concentration 
increases from 70 per cent. to 95 per cent. strength for the purpose of purifica- 
tion and drying, and then absorbing the benzene hydrocarbons from the 


See also Abstracts Nos. 598, 607, 608, 623 and 714. 
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Chemistry of Petroleum. 


758. Tue Synrnesis or Mernanor. M. E. Audibert. Annales, 1930, 2, 

239-272. 

The author has investigated the exothermic reaction 

CO+2H, — CH,OH + 27.2 calories 

from the view point of effect of temperature, pressure, and various catalyste. 
Copper oxide and zinc oxide are the only two catalysts likely to be of com- 
mercial importance and, of these, copper oxide is the more active and the more 
sensitive to poisoning by sulphur compounds, while zinc oxide is unaffected 
by sulphur compounds but requires higher temperatures and pressures. It 
is desirable to carry out the reaction Se nner 
order to avoid side reactions resulting in the formation of methane, carbon 
dioxide and water. 

The author concludes that copper oxide is economically the better catalyst 
and a small scale plant producing 500 kilos of methanol per 24 hrs. is described. 
The plant was operated at approximately 200 atmospheres and 300°C.; the 
gas used had the composition CO+5H,, and a yield of | kilo of alcohol per 
3,160 litres of gaseous mixture was obtained at a total power cost of 1.8 
kilowatt hours. A. J. G. 


759. Tue Direcr Oxipation or Hyprocarsons By Arr (II.). P. Mondain- 
Monval and B. Quanquin. Annales, 1930, 2, 307-324. 

The oxidation of motor spirit by air in a bomb is described. It is found that 
as the ratio hydrocarbon/air is increased the temperatures of spontaneous 
ignition of the mixtures gradually decrease. At very low concentrations of 
hydrocarbon there is no explosion ; at concentrations approximately corres- 
ponding to complete combustion there is an explosion accompanied by a 
sudden rise in pressure and temperature. The explosion is accompanied 
by a violet-blue flame. At higher concentrations of hydrocarbon the rise in 
pressure still takes place but it gradually becomes less violent, and a deposit of 
carbon black is noticed in the bomb. As the amount of hydrocarbon is still 
further increased there is a definite point reached where there is a change in 
the nature of the reaction; the deposit of carbon black disappears and 
ethylenic hydrocarbons are found among the products of the oxidation. 

When hexane vapour mixed with air is passed through a heated glass tube it 
is found that, at much lower temperatures than are necessary for spontaneous 
ignition, there is appreciable oxidation of the hexane with the formation of 
formaldehyde, acetaldehyde, ethyl alcohol and small amounts of fatty acids. 
This oxidation is appreciable at 160° C. 

24 
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The authors conclude that it is an exothermic reaction, such as the 
oxidation of aldehydes to acids, which induces, when the concentrations of the 
reactants permit, the spontaneous ignition of the mixture. A. J. G. 


760. Pretimmary Nore on THE Spectroscopic MopIFIcATIONS accom- 
PANYING THE DETERIORATION OF MrinERAL Ors. M. E. Vellinger. 
Annale3, 1930, 2, 273-282. 

Mineral oils do not show any definite absorption bands in the visible spec- 
trum, but in the region of low wavelength the absorption rises rapidly. This 
rapid rise is the beginning of an absorption band in the ultra-violet. The 
wavelength at which this rise commences varies from )=450 for a light 
yellow oil to \= 600 for a dark oil. 

It is found that the deterioration of an oil in service is accompanied by 
spectroscopic changes. If the values of 1/1, for a definite wavelength are 
plotted against the time of service a straight line is obtained and the slope of 
this curve gives a measure of the rate of deterioration. Beer's Law is found 
to apply to solutions of mineral oils in chloroform and to a mixture of two 
oils, one of which is colourless. A. J. G. 


761. Moprrications or InreRFactaL TENSION BETWEEN MINERAL AND 
Sotutions or Etecrrotytes. E, Vellinger. Annales, 1930, 2, 
283-294. 

Neutral salts, which raise the surface tension of pure water raise the inter- 
facial tension between oil and water, but the increase does not appear to be a 
definite function of the concentration. The effect of several dyestuffs on the 
interfacial tension has been investigated. These compounds lower the inter- 
facial tension at a given Ph value and, for the higher concentrations, the inter- 
facial tension in dynes plotted against | /log. C where C is the concentration of 
the dyestuff is a straight line. The interfacial tension for a given concentration 
of dyestuff varies with the Ph value according to the nature of the dyestuff. 
In general all dissociable dyestuffs give curves of the same form. A. J. G 


762. Tue ApsorrtTion or CoLovrinGc Matrers spy Mruverat EmMutsions. 
E. Vellinger and L. Hemmer. Annales, 1930, 2, 295 306. 


Certain colouring matters are adsorbed from aqueous solution by mineral 
oil emulsions and, for a given Ph value, the relation between the concentration 
of the dyestuff in aqueous solution and the amount adsorbed satisfies the rule 
of Freundlich. The adsorption increases with the Ph value of the aqueous 
solution. In general the adsorption varies in the same way as the interfacial 
tension (cf. preceding abstract), and this gives a measure of the emulsibility of 
an oil. 

The results obtained for a large number of dyestuffs are tabulated. 

A. J. G. 


763. Tue Crackive or Gasgous Saturatep Hyprocarsons. W. J. 
Piotrowski and J. Winkler. Brennstoff-Chemiec, 1930, II. (13), 268. 


The authors have shown that hydrocarbons from C, to C, by sufficiently 
long exposure to the requisite temperature can be decomposed into unsaturated 
compounds. Time and temperature play the chief réle in the decomposition, 
concentration having little effect. If the optimum conditions are exceeded, 
methane hydrogen and carbon are the final products. 

The following optimum conditions are given: for ‘‘ Gasol” (propane- 
butane mixture) 8 seconds at 730° C., for cracker gas ex Cross plant (chiefly 
methane and ethane) 10 seconds at 740-765°, and for Boryslaw natural gas 
(methane and a few homologues) 11 seconds at 780°. 
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The carbon deposited brings about further decomposition with formation 
of more carbon. Cracking at temperatures in excess of 800° gives in addition 
to the usual unsaturated compounds condensed ring systems such as benzole, 
naphthalene, anthracene, phenanthrene, etc. With increasing temperature 
the yield of the simpler aromatic hydrocarbons decreases and more of the 
condensed ring systems are produced. 

Among the decomposition products of “‘ Gasol” at different temperatures 
are found butadiene at 700° C., 800° C. 
up to 22 per cent. of aromatic hydrocarbons. H. B. T. 


764. Tue Separation or CrupE Brown Coat Tar Acips. G. Schultz and 
H. Mengele. Brennstoff-Chemie, 1930, II. (13), 268 


Earler attempts to separate tar acids proved difficult even with the xylenol 
fraction, with higher boiling fractions they were quite unsuccessful. Fraction- 
ating, benzoylation, chlorination and coupling with diazolised sulphanilic acid 
failed to give the required separation. 

The following method however enabled the individual components of the 
first 8 of 24 5° boiling range fractions between 185 and 305° to be identified. 

Each fraction was methylated with dimethyl sulphate and again cut into 
5° fractions. These were then brominated and the brominated ether and 
brominated phenol prepared from each fraction. This meant a separation 
of the different phenols since the hydrolysis occurring simultaneously with the 
bromination was selective. The brominated ether was subsequently 
hydrolysed separately and the brominated phenols purified by re-crystalli- 
sation. 

By this means were identified the following’: phenol, m-cresol, o-ethyl 
phenol, m-ethyl-phenol, asym o-xylenol, vic. m-xylenol, asym m-xylenol, 
p-xylenol, o-isopropyl-phenol, catechol and an unknown xylenol. HBT 


765. Reactions or Some MERcaPrans with ALKALINE Sopium PLUMBITE 
Sotutions. Emil Ott and E. Emmett Reid. Ind. Eng. Chem., 1930, 
22, 878-881. 

The reaction of mercaptans in benzene solution with alkaline sodium 
plumbite solution has been examined, and it has been found that not only 
the neutral mercaptide Pb(SR),, but also the basic derivative Pb(OH). (SR) 
is formed. Marked differences were found in the behaviour of the corre- 

members of the normal and secondary series. The lead com 

of the secondary mercaptans are more soluble in benzene than those of the 
primary mercaptans and are usually obtained as gums, which occasionally 
crystallise. In the primary series the solubility of the lead mercaptides 
decreases with increasing molecular wright, while in the secondary series the 
reverse appears to be true. The least soluble member of the latter series is 
the isopropyl mercaptide. Furthermore, in the secondary series the basic 
mercaptides are less soluble than the corresponding neutral compounds ; in 
the normal series the reverse is true. The decomposition of lead 

to lead sulphide is apparently accelerated by the presence of the free mercaptan, 

this being more marked in the normal than in the secondary series. 

In behaviour the lead mercaptides resemble organic compounds and are 
mostly soluble in organic solvents. 

Both the neutral and basic lead compounds of n-octyl mercaptan were 
isolated. The latter is more soluble and deeper in colour than the former. 
The basic derivatives from isopropyl and secbutyl mercaptans were isolated 
in an almost pure form. 8. F. B. 
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766. AvuToxrpaTION oF LEAD Mercaptripes. Emil Ott and E. Emmett 
Reid. Ind. Eng. Chem., 1930, 22, 882-884. 


The authors have found that the oxidation of lead mercaptides by atmos. 
pheric oxygen is accompanied by the formation of fairly stable peroxides of 
high but varying oxygen content. This peroxide formation was found to be 
characteristic of all the lead mercaptides examined, whether in the solid form 
or in benzene solution, with the exception of lead thiophenate. It is to some 
extent retarded by the absence of light, while the presence of the free 
mercaptan inhibits it almost completely. The remarkable ease with which 
ferrous ethyl mercaptide undergoes autoxidation, accompanied by such 
evolution of heat that it glows when exposed to air, is mentioned. Peroxides 
similar to those produced by oxidation with atmospheric oxygen can also be 
obtained when hydrogen peroxide is used as the oxidising agent. 8S. F. B. 


767. Reactions or Leap Sctpxur. Emil Ott and 
E. Emmett Reid. Ind. Eng. Chem., 1930, 22, 884-886. 


The reaction of lead mercaptides with sulphur in benzene solution has been 
studied. It was found that the reaction is not so simple as at first supposed, 
but is complicated by the formation of compounds of the type PbS, Pb, 
8(SR),, Pb,(OH), 85, Pb, (OH), 8,, as well as mixtures of these and others. 
It is shown that the experimental results obtained can best be explained by 
assuming the formation of unstable polysulphides as a first step followed by 
their decomposition to give compounds of the type mentioned above. 

8. F. B. 
768. Tue ConpensaTion Reactions of ACETALDEHYDE OVER CERTAIN 
Oxipe CaTatysts at PhessurE oF rrom 1 Tro 500 ATMOSPHERES oF 
Hyprocex. H. Adkins, M. E. Kinsey, and K. Folkers. Ind. High 
Pressure Reaction Symposium, 1930. 

Apparatus is described for carrying out reactions of organic liquids under 
pressure in the vapour state in an atmosphere of hydrogen. The experimental 
work is reported in two parts, one dealing with the effect of pressure, tempera- 
ture, rate of flow, composition of catalyst, water content, etc., on the ratio 
and rate of formation of hydrogen and ethylene, and the other with the effect 
of these variables on the character of the liquid products. The liquid products 
are in all cases complicated mixtures which were partially fractionated and 
then reduced over nickel catalysts. A list of compounds and yields are given 
ranging from ethyl alcohol and acetaldehyde through esters of acetic, butyric, 
and caproic acids and alcohols higher than octyl. Equations owe 
probable mechanisms are given for these products. 


769. Srupres oN THE MEcHANISM oF AMMONIA SyNTHESIS OVER IRON 
Caratysts. P. H. Emmett. Ind. High Pressure Reaction Symposium, 
1930. 

Measurements by various workers have shown that small but definite 
quantities of nitrogen, of hydrogen and of ammonia are adsorbed by pure or 
promoted iron synthetic ammonia catalysts. There is no apparent relation- 
ship between the amounts of these gases adsorbed and the activity of the 
catalysts. Ionization potential measurements of Kistiakowsky indicate that 
nitrogen adsorbed on iron catalysts may be present as atoms. Incomplete 
kinetic measurements indicate that ry rate of synthesis of ammonia from 
hydrogen-nitrogen mixtures is inhibited by ammonia. 

Poisoning experiments by Almquist and Black, and by Emmett and 
Brunauer, show clearly that in the presence of water vapour-hydrogen ratios 
much smaller than those corresponding to equilibrium in the system Fe-H-O, 
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definite amounts of surface oxide are formed on iron catalysts. These results 
indicate the existence of iron atoms on the catalyst surface having much 
higher free energies than those in the lattice of massive iron. Recently, experi- 
ments have shown the dissociation pressure of Fe,N to be about 5000 
atmospheres at 450° C. Calculations show that nitrogen at a partial pressure 
of only a few atmospheres should be capable of reacting with surface iron 
atoms to form a surface nitride. At first pointed out by Frankenberger, the 
formation of such a nitride probably plays a part in the synthesis of ammonia 
from hydrogen-nitrogen mixtures over iron catalysts. Iron atoms vaporized 
from a hot wire through an atmosphere of hydrogen at a pressure of about 
10—* mm. to an ice-coated glass surface cooled in liquid air have been found 
by Frankenberger and Mayerhofer to combine with hydrogen in the ratio 
of one iron atom to one hydrogen molecule. A similar linkage between the 
active surface iron atoms and molecular hydrogen may constitute a portion 
of the mechanism of Ammonia Synthesis. 

Promoters added to iron synthetic ammonia catalysts have been shown by 
Wyckoff and Crittenden to definitely retard the growth of iron crystals in the 
catalyst, thereby helping to retain a larger surface in promoted iron catalysts 
than in pure ones. H. E. T. 


770. CATALYSTS FoR THE ForMATION OF ALCOHOLS FROM CARBON MONOXIDE 
AnD Hyprocen. Part VI: An Investigation of the Mechanism of 
Formation of Aleohols Higher than Methanol. P. K. Frolich and 8. D. 
Crydv. Ind. High Pressure Reaction Symposium, 1930. 

In continuing the study of the high-pressure synthesis of alcohols from 
mixtures of carbon monoxide and hydrogen, experiments have been made to 
investigate the mechanism of formation of alcohols higher than methanol. 
By studying the behaviour, under the conditions of high pressure synthesis, 
of the individual compounds which might conceivably be formed as inter- 
mediates, it has been possible to arrive at rather definite conclusions con- 
cerning the mechanism of the reactions. 

With methanol as an intermediate product the higher alcohols are chiefly 
formed by successive condensations of lower ones. The overall rate of this 
step-wise process is apparently controlled by the initial condensation of 
methanol to ethyl alcohol, 2 CH,OH=C,H,OH+H,0, and the ease with 
which farther condensation takes place explains why ethyl alcohol constitutes 
only a minor part of the product. The use of carbon monoxide in excess 
favours the formation of higher alcohols because water vapour liberated by 
the condensations is thereby removed from the catalyst surface by the re- 
action H,O+CO=CO,+H,. This reaction also accounts for the large pro- 
duction of carbon dioxide in the higher aleohol synthesis. The acids formed 
are chiefly present as esters, and the evidence points to the direct production 
of these esters by polymerisation of aldehydes (e.g., 2 CH,CHO=CH,CO 
OC ,H,) rather than to the intermediate production of acids by addition of 
carbon monoxide to methanol (e.g., CH ,OH+CO=CH,COOH). H.E. T. 


771. ApsorrTion orf MerHane Hyprocen on Cuarcoan aT 
Pressure. P. K. Frolich and A. White. Ind. High Pressure Reaction 
Symposium, 1930. 

Adsorption isotherms of methane and of hydrogen on charcoal have been 
determined over the pressure range of 1 to about 150 atmospheres at tem- 
peratures of 25° and 100° C. for hydrogen. The amount of gas adsorbed 
increased with pressure approaching a saturation value at 80-100 
atmospheres. At 25° C. the maximum adsorption is approximately 12 and 
4 litres per 100 grams of charcoal for methane and hydrogen respectively. 
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Experiments with mixtures of methane and hydrogen under pressure at 
25° C. have shown that charcoal adsorbs methane preferentially to the prac. 
tically complete exclusion of hydrogen. The amount of methane adsorbed is 
approximately equivalent to that which would be adsorbed if the gas were 
present alone at a pressure equal to its partial pressure in the mixture. 

H. E. T. 
772. Hyprocenation or Oms. R. T. Haslam and R. P. Russell. nd. 
High Pressure Reaction Symposium, 1930. 


This paper deals with some of the recent developments in the hydrogenation 
of petroleum, and shows the adaptability of the process for converting fuel oil 
to gasoline and gas-oil, increasing the paraffinic nature of kerosenes, burning 
oils, and lubricants, and discusses the reverse possibility of producing non. 
paraffinic gasoline. There is pointed out the flexibility of the process, par- 
ticularly with respect to changes in the characteristics of the product, the 
handling of a wide variety of charging stock, the elimination of all forms of 
sulphur, and the conversion of all gsphalts to distillate fuels. W. i. T. 


773. Tue Sprotric Heats or Gases at Hicn Pressures. Part III: 
Results for Nitrogen at 150° C. and 700 Atmospheres. B. H. Mackey 
and N. W. Krase. Ind. High Pressure Reaction Symposium, 1930. 


Two previous papers have described methods and apparatus for measuring 
specific heats of gases at ordinary and at elevated temperatures and at high 
pressures. The present paper gives results for nitrogen at 30°, 50°, 100°, 125°, 
and 150° C., and up to 700 atmospheres. At all pressures the specific heat of 
nitrogen decreases with temperature. At all temperatures the specific heat 
tncreases with pressure, the effect being greatest at lower temperatures. The 
effect of pressure, in the range above 400 atmospheres, is small ; the specific 
heat being almost independent of pressure, especially at ordinary tem- 
peratures. W. F. 


774. Tse Reactions waicn Occur on a Catatyst. D. F. 
Smith and L. L. Hirst. Ind. High Pressure Reaction Symposium, 1930. 


It has been shown that CO, and H, react upon a ZnO—Cr, O, catalyst 
at 304° C. to form CH,OH, CO and H,O. Likewise CO and H,O react to 
form CO, and H, and equilibrium can be closely approached in the water 
gas reaction. Of the reactions which may occur through the action of a 
ZnO —Cr, O, catalyst at 304°C. upon H,—CO,—H,O mixtures, it has not 
been found possible to determine which reaction comes nearest to equilibrium. 
Since most methanol catalysts of which we have knowledge produce CO, 
or H,O or both, along with methanol, the possibility is suggested that the 
formation of methanol from CO and H, may not be direct, especially as a 
steady state is approached. W. iH. T. 


775. Catatytic Hypration or Otertves. 8S. Swan, R. D. Snow and 
D. B. Keyes. Ind. High Pressure Reaction Symposium, 1930. 


A study has been made of the conditions for the catalytic hydration of 
olefines under pressure to alcohols. 

It has been found that the equilibrium concentration of alcohol is small at 
pressures below 800 lb. per sq. in., using dilute solutions of halogen acids and 
salts as catalysts at temperatures below 200° C. 

In increasing the concentration of HBr and HI favours the formation of 
the alkyl halide without apparently increasing the alcohol formation, thus 
indicating the catalytic action of the halogen acid. H. E. T. 
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776. Tae Metsanot Equmrrium. E. F. Von Wettberg, Jr., and 
B. F. Dodge. Ind. High Pressure Reaction Symposium, 1930. 


In spite of all the published work on this subject there are still some striking 
discrepancies to be cleared up. Previous workers have attacked the problem 
from three angles: (1) Calcnlatfon of the equilibrium constant (Kp) via the 
third law of thermodynamics, making use of absolute entropies or by means 
of the Nernst approximation ; (2) indirect measurement of Kp by experi- 
mental study of equilibrium for reactions whose combination yields the 
methanol synthesis reaction; and (3) direct determination of Kp for 
the methanol reaction (Co+ 2H,=—CH, OH) at atmospheric and higher 


The experimental investigations agree only as to order of magnitude, the 
disagreement being as much as several hundred per cent. Only a small 
part of this discrepancy can be accounted for by the effect of pressure on Kp. 
This is treated in detail in the paper and values of Kpo (equilibrium constant 
at low pressures, where gases are substantially ideal) are calculated with the 
aid of Van de Walls Equation. The equilibrium constants calculated via 
the third law (those based on the Nernst approximation are omitted from 
consideration) are anywhere from 12 times to 1500 times the experimental 
ones. It is believed that a large part of this difference may be accounted for 
by inaccuracies in the thermal data, though this has been disputed by 
others. 

Some new experimental data obtained by the direct method at 170 atmo- 
spheres and temperatures ranging from 260 to 310° C. are presented. 
data must be regarded as preliminary, but it is believed that they represent 
an improvement over the previous data obtained at pressures higher than 
atmospheric. The constants agree fairly well, at the lower temperatures, 
with those obtained in the one published investigation by the direct method 
at 1 atm., and are considerably higher than those obtained in two investiga- 
tions at higher pressures. 

The results of previous investigations are critically compared with these 
new data and various sources of error in the experimental determination of 
kp’s, and their interpolation and extrapolation by means of thermal data 
are discussed. The influence of side reactions on the experimental measure- 
ments is particularly stressed. The new data still leave an enormous gap 
between experimental and calculated results. H. E. T. 


777. Tae Mecuanism or THE Formation oF HicHER HYDROCARBONS 
rrom Water Gas. D. F. Smith, C.O. Hawk and P. L. Golden. J.A.C.S., 
1930, 52 (8), 3221. 

The catalyst principally used was a cobalt-copper-manganese oxide mixture. 
Suggestions made of the nature of the reaction are: (1) Formation of methy- 
lene, which is at once polymerised into higher hydrocarbons ; (2) formation 
of complete molecules of three and four carbon atoms which undergo poly- 
merisation ; (3) primary formation of high molecular weight hydrocarbons 
which undergo cracking on the catalyst; (4) secondary hydrogenation of 
olefines. 

It has been shown that ethylene and water gas react on the above catalyst 
to form large quantities of higher hydrocarbons and oxygen containing com- 
pounds, which latter may dehydrate to form hydrocarbons and become poly- 
merised. Alone, or with either carbon monoxide or hydrogen, ethylene 
does not form higher hydrocarbons under the same conditions. 

The cracking of heavier hydro-carbons, or the polymerisation of higher 
olefines do not form a considerable part of the process. A. R. 8. 
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778. oF THE THERMAL DECOMPOSITION OF THE NORMAL 
Oterms. R. V. Wheeler and W. L. Wood. J.C.S., 1930, Aug. 
1819-1828. 


Ethylene, propylene and the two straight chain butylenes were used. 
The principal primary reactions common to 4ll involve the formation of either 
the two-carbon or the four-carbon members of the olefin series. The 
formation of butylene is followed by its dehydrogenation to butadiene. In 
the presence of hydrogen (formed from side reactions) the olefins undergo 
scission of the chain at the terminal carbon-carbon linkage forming methane 
and the next lower member of the olefin series. 

Ethylene and butadiene combine at comparatively low temperatures to 
form cyclo-hexene, and propylene and butylene give, with butadiene, substi- 
tuted hydroaromatic hydrocarbons. Cyclohexene loses hydrogen on being 
heated and gives benzene, cyclohexadiene being a probable intermediate 

uct. 

Naphthalene is found in solution in the liquid decomposition products, 
and is probably produced by the interaction of cyclohexene and butadiene 
and subsequent dehydrogenation. 

A summary of the literature on the subject is given. A. J. G. 


779. Crystat Srrevucrure or Normat Pararrins. 8S. H. Piper and 
T. Malkin. Nature, 1930, 126 (3173), 278. 


The authors have examined specimens of hexacosane, triacontane and 
tetratriacontane, which were prepared by electrolysis of the pure acids, 
purified by distillation and crystallisation from alcohol, and finally digested 
with concentrated sulphuric acid at 130°C. According to Miller (Proc. 
Roy. Soe., A., vol. 127, p. 417), who examined the effect of temperature on 
the crystal structure of normal paraffins, the paraffins have two modifications, 
a “ normal "’ structure A and a second form B, the A form having a 001 spacing 
2 A longer than B form. 

Hexacosane and tetratriacontane showed two stable forms at room tem- 
perature ; one had a normal A spacing, while the other spacing 4 A shorter 
was not the Bform. In hexacosane this C form occurred alone in the crystals 
from benzene and alcohol, whilst a melted layer showed both A and C spacings. 
Crystals of tetratriacontane from benzene gave only C spacings, a layer 
evaporated rapidly from benzene had equal intensity of A and C spacings, 
while melted specimens showed only the normal A spacings. The triacontane 
did not yield such brilliant, photographs and was in the normal form under 
all conditions. It is probable that pure even numbered hydrocarbons 
crystallise in the C form if the chain has twenty-six or more carbon atoms. 
This is in contrast to odd numbered paraffins, for a single crystal of nona- 
cosane examined by Miller had an A spacing and was eae ty of Ba 
highest purity. . E. 


780. Tae Composirion or Formourre. A. M. Nastukoff and 
A. A. Davidoff. Petr. Zeit., 1930, 26, 780-781. 


The analysis of different petroleum resins of formolite from benzol (i.e., 
Nastukoff’s phenyl formol), are compared, and it is shown that the high 
oxygen content of the formolite is its best characteristic. Pheny! formol is 
strictly speaking not a typical formolite. Dry distillation of phenyl formol 
produces diphenylmethane, p-methyldiphenylmethane, dibenzlbenzol, etc., 
but petroleum formolite gives practically no condensed hydrocarbons, and 
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distillates of low melting point. The simplest formule for the two com- 
pounds are assumed to be :— 


\C, H,—CH,— —R—CH ,—_0O—R— 
Phenyl! formol. Petroleum formolite. 
The composition of the hydrocarbon remains after the removal of the 
—CH ,—O— 
-O— 


group from petroleum formolite is C, H,,, showing that the reacting hydro- 
carbons are of the series C,H, »-,. Proceeding from the hydrocarbon 
C, H,,, the calculated and experimental values for C, H, and O are concordant 
proving the formula to be 


In the oxidation of the insoluble formolite with alkaline potassium per- 
manganate solution only oxalic and acetic acids are obtained. The structure 
of the true insoluble petroleum formolite is assumed therefore to be of the 


following formation :— 
W. 8. C. 


181. Tae Mecnanism or rue Reactions or Acip (wirH Petro- 
Leum Hyprocarsons). André Graetz. Rev. Petrolifere, 1930, 382, 
1021-1023. 

The author does not present any new results but confines himself to a 
discussion of the work which has already appeared on the subject. The 
reactions of sulphuric acid with the various classes of compounds which 
oceur in petroleum are described in turn, special reference being made to 
the production of alcohols from the straight chain olefines. 

The author concludes that sulphuric acid is of little use as & reagent for 
the analysis of hydrocarbon mixtures, and that, if it is to compete satis- 
factorily with the newer refining processes, further researches are necessary 
to reduce refining losses. A. J. G. 


782. Tue Avroxmpation or ITs on Gum Forma- 
TION IN CrackeD Spreirs. P. Kogerman. Second World Power 
Conference, Berlin, 1930. 

Analyses are given showing the similarity of benzines obtained by the 
distillation of oil shales and by the cracking of petroleum oils. The former 
can be divided into two classes—primary benzines obtained by the retorting 
of oil shales at low temperatures (to 485°) and secondary benzines obtained 
by the cracking of the heavier shale oil fractions. The latter contain a 
much higher proportion of naphthene and aromatic hydrocarbons. 

The benzines from shale oils and those obtained by cracking petroleum 
both deposit gums on standing which appear to be similar in character. 
The presence of a white crystalline deposit in addition to the liquid gum 
was observed in the case of the shale benzine. 

‘In order to investigate the type of compound responsible for gum formation, 
the autoxidation of four diolefines, namely, hexadiene (1-5), 1-4 dimethyl 
butadiene, 1-1 dimethyl butadiene and 2-3 dimethyl butadiene was studied. 

The results obtained showed that diolefines with isolated double bonds 
absorbed no oxygen during four months at atmospheric temperature. 
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1-1 and 1-4 dimethyl butadiene both absorbed 1 molecule of oxygen per 
molecule, wh 2-3 dimethyl butadiene absorbed 1 atom of oxygen per 
molecule. 

The oxidation products were similar to the gums deposited from cracked 
spirit, and were subjected to analysis which gave figares in very good accord 
with the observed oxygen absorption. 

Probably a 1-4 addition of oxygen occurs in the case of hydrocarbons 
with conjugated double bonds, and the main reaction during autoxidation 
is thought to be an addition of oxygen, polymerisation playing an important 
part only in special instances. 

The gum formation in cracked spirits is assumed to be analogous to this, 
and a study of anti-catalysts should produce an inhibitor which would 
stabilise the benzine and thereby reduce refining costs. H. B. T. 


783. Tae Preparation or Dioterines Drrectiy rrom S. V. 
Lebedev. E.P. 331,482. June 30th, 1930. Appl. Jan. 30, 1929. 


This patent is an extension of an earlier specification No. 17,235/12 for the 
preparation of butadiene and its homologues from the corresponding buty] 
alcohols. 

The present patent claims the production of butadiene and its homologues 
by the decomposition of methyl, ethyl and propyl alcohols, either alone or 
mixed together, by means of a mixed catalyst, reduced pressures being 
employed where necessary. An essential point in the process is the rapid 
removal of the reaction products from the high temperature zone. 

The example quoted is the decomposition of ethyl alcohol by leading the 
vapour at 180 mm. pressure through a quartz tube containing a mixture of 
zine and aluminium oxides heated to 400° C. at a rate of 50 gms. per hour. 

The butadiene is purified through its tetrabromide. A yield of 18 per 
cent. is claimed. A. J. G. 


784. ManuracturE oF HypDROCARBONS WHICH ARE SATURATED WITH 
Hyprocen. J. Y. Johnson for the I. G. Farbenindustrie Akt. E.P. 
333,511: Aug. 5th, 1930. Appl. Apr. 2nd, 1929, and Oct., 1929. 


Crude hydrocarbons, such as solvent naphths, naphthalene, or gas oil, 
containing double bonds, are treated with hydrogen at temperatures above 
200° C. in the presence of catalysts containing solid oxides or sulphides of 
the metals from the second group to the seventh group of the periodic system, 
preferably of the sixth group, in conjunction with metals of the eighth group 
or with metals of the first group, namely, copper, silver or gold or compounds 
supplying oxides or sulphides. 

The treatment is continued for such a period of time that not only the 
sulphur or oxygen compounds, but also the nitrogen and halogen compounds 
present in the raw material are rendered non-injurious without appreciable 
splitting up of the hydrocarbons themselves. This part of the process is 
carried out at 300° to 360°, and when treating polynuclear hydrocarbons, in 
addition to purifying the materials, a partial hydrogenation takes place. 

In the second stage of the process active catalysts are employed to complete 
the hydrogenation. For example, an American gas oil—200° to 340° C.— 
containing 5 per cent. nitrogen and 0-6 per cent. sulphur and 0-3 per cent. 
of naphthenic acids is passed over a catalyst consisting of cobalt sulphide 
and molybdenum oxide deposited on Fuller's earth at a temperature of 
350° C. and under a pressure of 200 atmospheres in counter current with 
hydrogen. The content of nitrogen sulphur and oxygen in the product is 
practically nil. About 85 parts of the gas oil are passed over 100 parts of 
catalyst by volume per hour. The product is again treated with hydrogen 


| ABSTRACTS. 
and 
is ot 
not | 
Sc 
sulp 
the 
at 4 
N 
and 
oxid 
pert 
is 0 
solu 
hyd 
785 
wa: 
air. 
anc 
suc 
wh 
val 
ma 
97: 
wit 
21 
Ot 
ox 
78 
1 
t 


ABSTRACTS, | 


and a nickel catalyst at 100 atmospheres pressure and a colourless product 
is obtained which has a boiling range of 160° to 310°C. This product is 
not acted on by sulphuric acid. 

Solvent naphtha may be treated similarly with cobalt and tungsten 
sulphides on active carbon in the first stage followed by hydrogenation in 
the presence of nickel carbonate precipitated on pumice stone and reduced 
at 400° C. 

Naphthalene may be treated with hydrogen at 150 pressure 
and 330° C. in presence of 10 per cent. of a catalyst consisting of 1 part cobalt 
oxide to 2 parts molybdenum oxide precipitated on active silica. Fifty-five 
parts by volume are passed over 100 parts of catalyst per hour. The product 
is mainly tetrahydronaphthalene, which is washed with dilute caustic soda 
solution, then passed in the liquid phase through a nickel catalyst with 
hydrogen at 220°C. and 15 atmospheres pressure, yielding decahydro- 
naphthalene. R. P. 
785. Oxtipisinc Pararrin Wax. F.Hofmann. U.S.P. 1,762,688. June 10, 

1930. Appl. Mar. 14, 1928. 

Valuable organic compounds are produced from paraffin hydrocarbons, 
waxes and the like by oxidation by means of a gas containing oxygen such as 
air. Metals, metallic oxides and salts are known to be useful as catalysts, 
and it is now shown that the oxidation is considerably accelerated when 
such catalysts are associated with organic nitrogen bases. For example, 
when paraffin wax is oxidised with air at 170°C. it gives saponification 
values of 88-8 and 147-4 after 2 and 4 hours respectively. If 1 per cent. of 
manganese soap is added before oxidation the corresponding values are 
97-2 and 169-5, whilst if 1 per cent. of manganese soap be added associated 
with 0-1 per cent. of hexamethylene tetramine, the saponification value after 
2 hours amounts to 135-5, after 4 hours to 217, and after 6 hours to 271-2. 
Other organic bases, such as amylamine, or other catalysts, such as cerium 
oxide and ite salts, can be employed. R. W. L. C. 


See also Abstracts Nos. 860, 861, 862, 867, 868, 883, 888 and 933. 


Crude Oil. 


786. Process ror Convertinc Hien Bowie Mrverat CONTAINING 
UnsaturaTep Compounps tnto Lower HyDROCARBONS WITH 
SIMULTANEOUS DECOLORATION. Waamlooze Vennootschap: Mijnvou- 
wen Cult pij. “ Bocton.” E.P. 333,553. Aug. 11, 1930. 
Appl. April 9, 1929. ‘Conv. (Hol.) Jan. 16, 1929. 


Crude oil is treated at temperatures between 70° and 100°C. with con- 
centrated aqueous solutions containing at least 58 per cent. of one or more 
solid hygroscopic chlorides of a heavy metal. After the removal of the salt 
solution the oil is distilled. A concentrated solution of ferric chloride, Sp. Gr. 
1.6 is preferably used, though chlorides of zinc, copper, nickel or aluminium 
give satisfactory results. 

If desired the treated oil may be neutralized prior to distillation in order 
to prevent corrosion of the stills. w. L. 


787. Denypration or Or anp Warer Emutsions. J. M. Cage. Assr. to 
Dehydrators Incorporated. U.S.P. 1,754,009. April 4, 1930. Appl. 
Sept. 17, 1927. 

Emulsion is caused to flow in upward direction between successive sets of 
electrodes, the spacing of the electrodes being reduced as the resistance of the 
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emulsion increases.. The potential difference between the electrodes is 
controlled by the amount of current flowing, and in the event of a “ flash over” 
the current is automatically cut off. T. A. 8, 


788. Process or Coxine Ors, A. R. Weller and L. Luck. U.S.P. 1,767,331. 
June 24, 1930. Appl. April 8, 1922. 

Crude oil is held in a container which is raised in temperature to 680°—720° F. 
The oil is held from 10—18 hours, applying heat to the container so that the 
vapours are drawn off and condensed substantially as formed, to give fractions 
of gasoline, kerosine and paraffin distillate. A. R. 8. 


Natural Gas. 


789. THeoreTican ANAtysis or ABssorPTION Process. A. Kremser. 
Nat. Petr. News, 1930, 22, (21), 43. 


In this paper a mathematical analysis of the relations underlying the oil 
absorption process, especially as applied to the extraction of gasoline from 
natural gasoline, is presented. General equations are derived for evaluating 
the effect of important variables, such as pressure, temperature, oil rate, 
number of plates, plate efficiency, richness and composition of gas, and 
physical properties of the absorption oil on the performance of absorbers 
and on the efficiency of extraction. In order to simplify the mathematical 
analysis the assumption is made that pressure, oil rate, gas rate and tem- 
perature are constant throughout the absorber. This condition is approxi- 
mated in average field practice, especially if efficient extraction of butane is 
attempted, but the assumption is not fulfilled with gases of abnormal 
richness. The conclusions which are drawn from the mathematical 
analysis are :— 

(a) Butane Factor.—The effect of the most important iabl 
pressure, oil rate, temperature and physical properties of the absorption oil— 
may be defined by a term designated as “ Butane Factor.” This term is 
of such significance that it lends itself to a ready comparison of plants of 
widely different design. 

(6) Number of Plates ——A minimum number of sixteen plates is recom- 
mended for standard absorption practice. It is shown that in general an 
adequate number of plates will be more important than a high plate efficiency. 
With sixteen plate absorbers the “ Butane Factors” for efficient extraction 
of isobutane, butane, isopentane, and pentane are approximately 2-0, 1-3, 
0-5 and 0-35 respectively. 

(c) Temperature—The importance of efficient cooling of the absorption 
oil is pointed out, since the “ Butane Factor” is increased by 2 per cent. 
for every degree decrease of the oil temperature. Also losses due to 
inefficient stripping are decreased by lowering the temperature. 

(d) Gasoline Content of Lean Oil.—A formula is presented for computing 
the losses due to the gasoline content of the lean oil. With a fixed absorber 
pressure it is impossible to compensate for inadequate stripping by increasing 
the oil rate, this conclusion having an important bearing on the selection of 
the absorption oil. 

(e) Selectivity of the Absorption Process.—A diagram is given which illus- 
trates the selectivity of the absorption process. It is shown that selectivity 
is materially increased by providing an adequate number of plates, while 
the selectivity is increased the lower the temperature at which the operation 
is carried out. 
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(f) Application to Practice——-The value of the mathematical formule 
presented in this paper has been demonstrated by their successful application 
to practice, covering a period of three years, and the wide variation of 
operating conditions encountered in over forty gasoline plants. They have 
been a valuable aid in the design of plants, control of operations and evalua- 
tion of test data. H. E. T. 
790. RerriceRaTION or Gases For Recovery or F. E. 

Hosimer. E.P. 309,121. Jan. 14, 1929. U.S., April 5, 1928. 

In systems in which gasoline is recovered from natural gas by refrigeration 
difficulty is often experienced by the formation of ice from the moisture 
contained in the gas. This is prevented by bringing the gas in direct contact 
with cold brine which removes the moisture and cools the gas. The gas is 
then further compressed and cooled to remove gasoline. After removal of 
the gasoline the moisture free gas is passed through the weakened brine 
solution to remove water and reconcentrate the brine for further use. The 
traces of water which remain in the gas and are precipitated with gasoline 
are prevented from freezing by the addition of a little brine. T. A. 8. 


791. Propvucrion or Free Carson rrom Hyprocarsons. G. C. Lewis. 
E.P. 309,488. March 14, 1929. Conv. (U.S.A.). April 11, 1928. 
Free carbon is produced from natural gas from which all constituents higher 
than ethane have been stripped. The gas is heated to a temperature between 
600° and 900° C., at a low pressure, in such a manner that cyclic hydro- 
carbons are produced with the minimum amount of carbon. After removal 
of the condensable materials so formed, the residual gas, which must contain 
from 15 to 70 per cent. of hydrogen, is subjected to incomplete combustion 
whereby free carbon is produced and at the same time the natural gas is 
preheated. W. D. 8. 


792. IMPROVEMENTS IN THE TREATMENT OF Naturat Gas. G. C. Lewis. 
E.P. 316,999. June 16, 1930. Appl. March 14, 1929. 

Improvements in the manufacture of benzene, to the exclusion of 
anthracene, naphthalene, etc., from methane are described. A portion, 
about one-tenth, of the natural gas is burnt to heat the remainder to 
between 500° and 750° C. in a series of tubes. The products of combustion, 
equal in volume to the gases issuing from the tubes, are mixed intimately 
with these gases whereby a more certain temperature control is obtained, 
leading to increased yields of benzene. The mixture of gases is then led 
into an expansion chamber and from thence into separators containing 
charcoal for the absorption of benzene and other condensable products. 
The resultant gases may then be burnt to produce carbon black and the 
heat produced from the carbon-producing burners used to preheat the 
natural gas. W. D. 8. 


793. New anp Improvep Process or Removinc or Recoverine SuLPHUR 
rrom Frvoms. Premix Gas Plants, Ltd., and A. Docking. E.P. 
329,973. May 26, 1930. Appl. Jan. 25, 1929. 

This invention relates to a new or improved process for recovering sulphur 
from gases, and has for its object to provide a process for removing sulphur 
from fluids which have already undergone partial purification by any of the 
usual purifying processes. Producer gas, after it has left the generator is 
reduced to approximately atmosphere temperature in the scrubbers or 
washers, is then heated to approximately 90° F. and passed through iron 
oxide or any other absorbing material containing ferric hydrate. After. 
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passing through the ferric hydrate the producer gas is circulated through a 

condenser so as to remove any water vapour, and so as to reduce the 

temperature to normal. H. E. T. 

794. Purtrication or Gases Hyprocen SutrHipe. 
D’Leny and J. R. Park. E.P. 330, 381. June 12, 1930. Appl. 
May 15, 1929. 

According to this invention gases containing hydrogen sulphide are washed 
in any suitable manner, with an alkaline suspension of ferric hydroxide, 
activated by the addition of a nickel salt, preferably in the proportion of 
from 10 to 25 gram. molecules of nickel per 100 gram. molecules of iron, 
The washing liquid may be regenerated by means of air in the usual manner, 
while part of the sodium carbonate solution is treated from time to time 
in order to remove sulphates, thiosulphates and other salts which may be 
formed in the process. The following example illustrates the 

Coal distillation gases containing 0-15 per cent. of hydrogen sulphide by 
volume were passed through an absorption tower in contact with a solution 
of 0-15 gram. molecules per litre of sodium carbonate containing 0-02 gram. 
molecules of ferric hydroxide and 0-005 gram. molecules of nickel carbonate 
per litre. The gas rate was 150 litres per hour and the liquor rate 5 litres 
per hour, and the washed gases issued from the tower substantially free 
from hydrogen sulphide. H. E. T. 


795. Removat or SunpHur Impurities From Gases. W. J. Huff, L. Logan 
and O. W. Lusby. E.P. 330,933. Jan. 19, 1929. 


Sulphur impurities are removed from combustible gases containing 
hydrogen by a cyclic process. The gas is passed over metallic substances 
at an elevated temperature, above 250° C., whereby the sulphur is removed. 
This is followed by purging with a non-combustible substantially oxygen- 
free gas in order to prevent any possibility of explosion. By then passing 
an oxygen containing gas over the metallic substances they are revived and 
residual gas is again swept out by further purging with an oxygen free gas. 
Thus the cycle is completed and is carried through without the temperature 
falling below 250°C. The metallic substances consist of an intimate mixture 
of at least one metal, or its oxide, belonging to the fifth, sixth, or seventh 
groups of the periodic system and a metal, or its oxide, of another group. 
Vanadium and copper may be given as examples. The metals may be 
coated on refractory materials or applied to clay shapes as carriers. These 
are subsequently maintained at a temperature sufficiently high and for a 
time sufficiently long to produce a composition resistant to disintegration 
under the conditions of use. W. D. 8. 


796. AxssornPrion Process. P. T. Sharples. U.S.P. 1,766,195. June 24, 
1930. Appl. April 4, 1925. 

A liquid absorber such as mineral seal oil is used to absorb gasoline from 
natural gas by passing counter current through a tower. The rich absorber 
is then stripped by heating with superheated steam and the mechanical 
impurities such as iron rust, carbon and water, which impair the mechanical 
efficiency of the plant and the absorptive efficiency of the menstruum are 
then removed by centrifuging either from the whole volume of absorber or 
from part bypassed from the stream. A. R. 8. 
797. ABsoRPTION oF GASOLINE From NaturaL Gas. E. E. Ayres, assr. to 

B.AS. Co. U.S.P. 1,768,521. June 24, 1930. Appl. July 9, 1925. 

In a multi-stage process of obtaining gasoline from natural gas by absorption 

under pressure the medium is first contacted with gas of low gasoline content, 
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then partially stripped and passed into contact with gas of higher gasoline 
content. Part of the medium may be partially stripped by single distillation 
and part more completely stripped by multiple distillation. G. 8. 


798. Recovertnc Naturat Gasorine. W. G. Laird, aser. to Heat 
Treating Co. U.S.P. 1,769,698. July 7, 1930. Appl. June 10, 1927. 
Natural gas is treated under pressure with absorption oils. The absorption 
oil is heated in stages, the first under pressure so that only the wild gases are 
removed, these being recovered and stored under pressure. Further heating 
is under ordinary pressure so that a stable gasoline is obtained. The stills 
in which the oils are heated are of the bubble-cap type, but between each 
plate an external heat exchanger is fitted, through which the hot oil from the 
base of the still is pumped. In passing upwards through the still the vapours 
pass alternately through liquid on bubble-cap plates and through the heat 
exchangers. Condensate from the heat exchangers is delivered on to the 
bubble-cap plate below. T. A. 8. 


Motor Spirit. 


799. CONTRIBUTION TO THE QuEsTION oF Benzo Rerininec I. T. J. 
Rabek. Brennstoff Chemie, 1930, II. (13), 268, 269. 

A brief explanation is given of the superiority of benzol to other fuels 
when used in an internal-combustion engine of high compression ratio. 

The use of sulphuric acid as a refining agent is deprecated on account of 
the high losses involved, and also on account of the removal thereby of 
certain unsaturated compounds which have little tendency to polymerisation 
and themselves possess valuable anti-detonating properties. 

The ideal method of refining would be to remove only those unsaturated 
bodies which are prone to polymerisation or to add an inhibitor to prevent 
polymerisation. Alternatively, the unsaturated bodies might be hydrogenated 
to saturated hydrocarbons. This, however, is difficult to carry out, as the 
catalysts which can be employed are edsily poisoned by the sulphur and 
sulphur compounds present in raw benzol. 

date. H. B. T. 


800. or Fvets ror Mopern ENGINES. 
A. Grebel. Chim. et Industrie, 1930, 23, 825. 


The value of a fuel for use in internal-combustion engines is mainly deter- 
mined by its maximum thermal yield on combustion, by its price per gallon 
and by its anti-knock quality. Unfortunately the recent tendency has been 
to over-emphasize the importance of the last property and to lose sight of 
the fundamental fact that the main object is to obtain maximum power at 
the lowest cost. Apart from engine tests, some indication of the probable 
behaviour of a fuel can be obtained from laboratory tests—the distillation 
range, latent heat of evaporation, calorific value and, more especially, from 
the determination of the “ self-ignition temperature” in a hot pot. This 
latter test gives an indication of the anti-knock value of the fuel, and is 
preferred by the author to the method, used largely in Great Britain and the 
United States, of rating in terms of arbitrary matching blends on special 
test engines. He considers, however, that the self-ignition test must be 
supplemented by direct tests on the type of engine for which it is proposed 
to supply the fuel under test. G. B. M. 
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801. Construction anp Use or Rascuie’s Lasoratory FRacrionating 
Cotumyn. H. M. Evans, R. E. Cornish, 8. Lepkovsky, R. C. Archibald 
and G. Feskov. Ind. and Eng. Chem. (Anal. Ed.). 2 (3), 339. 

Fittings for a Raschig laboratory fractionating column are described in 
detail. It is shown that the natural replacement, during the course of an 
intermittent distillation, of one liquid in the column by another, supplies the 
equivalent of considerable reflux heat at cutting points, this heat being the 
heat of vapourization of the replaced liquid. The heat capacity of the 
column, packing and jacket also contributes considerable reflux heat at the 
cutting points, but this heat, unlike the other, is proportional to the difference 
between the boiling points of the two successive fractions. 

A laboratory vacuum fractionating still is described and also a simple 
still, which recovers alcohol as 95 per cent. by volume with a minimum 
amount of attention. 

For columns of more than 2 in. diameter and operating at temperatures 
above 100°C. it is shown that the silvered vacuum jacket is inferior in 
insulating power to ordinary high grade commercial steam-pipe covering, 
providing the latter is not less than about 4 in. thick. 

Results are given of actual distillations and the carbon tetrachloride- 


802. Towrr-AnsorpTion Cogrricrents. C. W. Simmons and J. D. Long. 
Ind. and Eng. Chem. 1930, 22 (7), 718. 

A mixture of air and benzol vapour, the temperature and composition 
of which can be carefully controlled, is passed into a tower packed with 
Raschig’s rings, and here is scrubbed by a counter current stream of oil. 
Samples of either inlet or outlet gas can be run directly to a gas-analysis 
apparatus without disturbing the gas circuit, and the benzene content is 
determined by burning in excess oxygen. 

Cantelo pointed out the functional relationships between the dissolution 
coefficient and the velocities of the liquid and the gas, the temperature of 
the system and the concentration of the solute in the inert carrier. For a 
gas which obeys Henry’s law the integral equation has the form :— 

1 (a—M! 
a (k—f) + (fM!— N) log. (kk M?—N?) (a—Mo) 


M (l—pw) B= MU f — Velocity of inlet gas 
where = Tw velocity of liquid 


M' = grams per litre of soluble component in outlet gas. 

Mo = grams per litre of soluble component in inlet gas. 

Tw = Temperature of the extractor in ° K. 

T' = Temperature of outlet gas in ° K. 

p' = partial pressure of soluble component. 

M = molecular weight of soluble component. 

pw = vapour pressure of extractor in atmospheres at Tw. 

U = litres of gas per hour issuing from the tower. 

r = fraction of free volume per cubic decimetre of gross volume. 
A = cross section of tower in square decimetres. 

h = height of tower in decimetres. 

k = Henry’s coefficient. 

pw'= vapour pressure of extractor in atmospheres at T'. 

K, = dissolution coefficient. 

N! = grams per litre of soluble component in solvent entering extractor. 


)[(k—f) Mo+(fM*—N?) ] 
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This paper deals with the absorption of benzene from air by petroleum 
wash oil. Therefore the form of the equation using the evaluated Henry’s 
coefficient, when the solute obeys Raoult’s law, may be applied directly. 
Experimental results indicate the validity of Cantelo’s equations applied to 
a process where the solute obeys Raoult’s law, and, further, that the deter- 
mination of an evaluated Henry’s coefficient, for a process governed by 
Raoult’s law, permits the direct application of experimental and theoretical 
evidence obtained in this process to fundamental equations developed for 
a system in which the solute obeys Henry’s law. The tests on the removal 
of gases governed by Raoult’s law indicate that the important factors are 
rate of flow and temperature of the absorbing liquid. 

The rate of solution of the soluble component varies linearly with the 
rate of flow of the extractor, and this rate of solution decreases rapidly with 
increase in flow ratio until a critical flow ratio is reached when the rate of 
solution remains practically constant. Ww. L. 


803. Errecr or ReFrininc AGENTs AND Fusep Caustic ALKALI ON SULPHUR 
Compounps In Naputua Sotutions. M. A. Youtz and P. P. Perkins. 
Ind. Eng. Chem. 1930, 22, 610. 

A continuation of previous work describing the effect of various refining 
agents on the sulphur content of naphtha containing pure sulphur com- 
pounds in solution (Youtz and Perkins, Ind. Eng. Chem. 1927. 19, 1247). 
Additional compounds have been treated with sulphuric acid and aluminium 
chloride with results in agreement with the conclusions previously 
Sulphuric acid very thoroughly removes the lower alkyl sulphides, but with 
aluminium chloride the normal sulphide is much less completely removed 
than the secondary and isobutyl sulphides. 

The effect of fused caustic alkali, at 650° F., on sulphur compounds has 
also been noted. The time of contact was very short, yet the effect in some 
cases was pronounced. Mercaptans in crude naphthas were removed very 
completely, but the alky! sulphides, especially the lower ones, were very little 
affected. It is suggested that the differences are not concerned with structure, 
but with molecular weight. However, with aluminium chloride the differ- 
ences are concerned with structure apparently, but in this case the i 
are removed as easily as the mercaptans. W. D. 8. 


804. A New Process ror toe Treatment or Vapour-Paase CRACKED 
Benzines. Pet. Zeit, 1930, 26, 782-784. 


A selective refining method for vapour-phase cracked benzines is described. 
Soda lye (40 per cent. Bé) is added to remove hydrogen sulphide and to 
neutralise the acid-treated distillate. A thick liquid is formed 
of the sodium salts of organic acids, which is insoluble in the lye and in the 
distillate, a 30 per cent. sulphuric acid solution is then added to remove 
basic compounds, e.g., nitrogen compounds, and mercaptans. Increased 
temperatures often have a favourable effect in refining with concentrated 
sulphuric acid afterwards. Whilst at ordinary temperatures an acid of 
of 70-80 per cent. content exerts no satisfactory effect, the same acid at 
50-150°C. has the desired effects. Optimum conditions such as time of 
treatment, quantity and concentration of the acid applied, etc., differ from 
case to case. After refining 40 per cent. Bé soda lye is added to neutralise 
at 60°C., and the neutralised product is redistilled to obtain the finished 
benzine. 

Crude oils with a high sulphur content, oe Texas and Californian 
petroleumns when treated in the manner described give a good benzene 
3A 
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with a low sulphur content (4 0.1 per cent.), a low gum value, a high anti. 
knock figure and is very stable to light effects. 
the same even after six months, and benzenes treated by this method have 
a higher anti-knock value than those treated by adsorption processes. 
W. 8. C. 


805. Process ror Rermimve Benzene. Société du Gaz de Paris. FE.P. 
307,935. June 5, 1930. Appl. Mar. 15, 1929. 


The process consists in diverting benzene vapours on to # suitable porous 
substance, such as refractory brick or rings of pottery or porcelain, impregnated 
with sulphuric acid. Acid of 66° Baumé or such acid diluted by a third or 
a half is suitable. The acidified porous material is placed in a suitable 
apparatus which is well heat-insulated, and is heated by the hot benzene 
vapours emitted from the rectifying column of the distillation apparatus. The 
temperature must be just sufficient for the benzene to remain in the state 
of vapour. On issuing from the apparatus, the benzene vapours pass into 
acoil, here they are cooled, and the condensed liquid is free from diolefines, 
Only 1 to 2 per cent. of sulphuric acid is required in this process, while the 
porous material needs changing occasionally owing to becoming covered 
with varnish-like material. The losses incurred by this process do not in 
general exceed 2 per cent., 
removed from the benzene. 


806. Process ror Rermimc Benzene. Société du Gaz de Paris. E.P. 
314,052. June 12, 1930. Appl. Apr. 2, 1929. 


This invention relates to a process for refining benzene in a state of vapour 
by means of sulphuric acid, and is an improvement on a previous application 
Patent No. 307,935. The improvement consists in making the benzene 
refining process continuous by means of a single apparatus. The apparatus 
is charged with filling substances such as Raschig rings, Bregeat coils on the 
like upon which sulphuric acid either concentrated or dilute flows in a contin- 
uous or intermittent manner, while benzene vapours coming in the opposite 
direction, undergo contact with the acid and issue from an outlet opposite 
to the acid inlet. Part of the gums and vesius formed are deposited on the 
filling materials, but they are sufficiently fluid to be drawn off with the 
unreacted acid. H. E. T. 


807. Recovery or Moror Srrair rrom Crupe Or, or Or. 
E. Schultz and E. L. Schultz. E.P. 328,295. Jan. 22, 1929. 


Vapours from a still containing crude oil or oil from shale, coal or other 

material are passed under a slight pressure through a con- 
verter, preferably constructed of an alloy of nickel zine and lead. The 
converter is fitted with an agitator device of the same materials and filled 
with contact material consisting of lime and zinc chloride or zinc oxide. 
As the temperature of the still is raised the temperature of the converter 
is also raised. The yield of light products is increased. If a steel converter 
is used the product may require alkali treatment or washing with chlorine 
and caustic soda. T. A. 8. 


808. ImpRovEMENTs IN MeTHop oF Purrryinec Hyprocarson 

R. C. Osterstrom. E.P. 328,309. April 9, 1930. Appl. Oct. 9, 1928. 
A method is described for treating cracked distillates by introducing a 
suitable adsorbent material into the stream of oil or oil vapour, the effective 
treatment taking place in the vapour phase and under the influence of the 
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the reaction, the temperature attained i ° 


The spirit is fed to a pipe still and into the outlet pipe is introduced by 
a variable speed screw conveyor the treating material in a very fine state 
of subdivision. Alternatively the material may be introduced into the feed 


of the still 
Pit he treating material may be fuller'searth, charcoal, bone ash, silics gel, acid- 
treated clays, ete. The mixture of clay and then passes into conical 


and number of these chambers being such that the necessary time of contact 
is obtained, this in some cases being as high as 60 minutes. 


a screw conveyor. 

The treating material may also be introduced into the spirit stream as 
a suspension in water, spirit, or a heavier oil. 

A small quantity of lead oxide 0-005 to 0-04 per cent. of the weight of 
spirit may be mixed with the clay in order to obtain a doctor sweet product. 

H. B. T. 
309. Process or Rerminc Benzene. Société du Gaz de Paris. E.P. 
330,045. June 5, 1930. Appl. April 2, 1929. 

This invention relates to the refining of benzene in a state of vapour by 
means of concentrated or dilute sulphuric acid, and is an improvement on 
a previous invention, Patent No. 307,935. The fraction of crude benzene, 
distilling between 65° and 120°C. is treated in @ suitable apparatus as 
described in the previous application. The porous refractory material is 
heated to 90° to 95°C. and dilute sulphuric acid flows over it either con- 
tinuously or intermittently, while the benzene vapours entering the apparatus 
in the reverse direction are subjected to the action of the acid ; and are 


810. ManuFactURE aND Propvuction oF Motor Furrs. J. Y. Johnson 
and 1.G. Farbenind. A.-G. E.P. 330,593. June 10, 1930. Appl. 
Jan. 9, 1929. 

up to 105°C., recovered from natural or cracking gases, are mixed with 

between 3 and 4 parts by weight of liquid products of the nature of heavy 
benzene boiling between 100° and 180°C. 
genation of carbonaceous materials. 


811.—FracrionaLLy ConpEensine PETROLEUM VAPOURS AND OTHER VAPOUR 
Compounps. A. Losey, P. Gottlieb, L. L. Haupt. E.P. 331,485, 
331,526. June 25, 1930. Appl. February, 25, 1929. 

The invention relates to improvements in the process of fractionally 
condensing composite vapours, especially petroleum vapours. 

The composite vapours, as they pass from a fractionating apparatus to a 
condenser, are intercepted, and by performing a limited thermodynamic heat 
drop, or external work in a heat engine, precipitate a fraction having a higher 
boiling point than the fraction in the condenser. This is repeated at various 

3A2 
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energy, such as electricity by driving dynamos. Also the latent ye 

water vapours present is converted to power whilst aiding in the fractionating, 

By this process, the flexibly, 
F. 


and power is generated as a by-product J. M. 


812.—Fvuet ror Iyrernat Compustion Enoines. R. John, Assr. to Arjon 
Chemical Co. U.S.P. 1,753,294 of April 4, 1930. Appl. July 7, 1926. 


Antimony tri-chloride is added to gasoline as an anti-knocking dope in 
the proportion of 18 grains to one gallon. For convenience the antimony 
tri-chloride may be previously dissolved in benzol. T. A. 8. 


813. Reromne Hyprocarpons. R. Cross, Assr. to Cross Developing 
Corporation. U.S.P. 1,760,585, April 27, 1930. Appl. Nov. 11, 1923, 
Cracked distillate or unrefined gasoline is passed through a heating coil 
to a pressure vessel where it is maintained at the desired pressure for treat- 
ment with absorbents or sulphur removing materials. The temperature 
on the nature of the distillate but generally lies between 200—600° F. 

The distillate is maintained in the liquid phase by pressure and passed through 
vessels containing the absorptive material and a salt of copper, zinc, man- 
ganese or antimony. In making the contact material the salt is dissolved, 
mixed with the absorbent and dried. Two or more vessels of absorbent 
are provided so that one may have its contents regenerated whilst the other 
is in use. T. A. 8. 


4. Process ror THE RECOVERY OF BENZOL AND THE LIKE. P. T. Sharples, 

U.S.P. 1,766,196, June 24, 1930. Appl. July 20, 1925. 

In the recovery of condensible liquids from the gases evolved during the 
destructive distillation of coal, the gases are streamed counter current to 
a stream of absorbtion oil which is consequently enriched with condensible 
vapours and polluted with solid matter in suspension and water. These 
latter objectionable bodies and water are removed from the menstruum, 


pees before it re-enters the absorption 
A. R. 8. 


815. Art or Ostarnrne Propvucts rrom Hyprocarspons sy Heat TREar- 
ment. W. K. Lewis and N. E. Loomis, Assrs. to Standard Oil Develop- 
ment Co. U.S.P. 1,767,297, June 24, 1930. Appl. March 30, 1923. 
The combustion gases from a furnace pass through a heat radiating checker 
work from which heat is radiated to the coil through which the stream of oil is 
. From this coil the oil passes to a second coil in a chamber shielded 
from radiation and is further heated by the combustion gases when they 
emerge from the radiating surfaces. The temperature of the combustion 
zone may be controlled by the return of cool combustion products, from the 
second chamber. G. 8. 


816. Process AND APPARATUS FoR TREATING HyprocarBon Ors. R. K. 
Stratford, Assr. to Standard Oil Development Co. of Delaware. U.S.P. 
1,768,342, June 24, 1930. Appl. Oct. 16, 1925. 

A process and plant are described for the treatment of oils, particularly 
cracked spirits, by bringing them into contact on the counter-current prin- 
ciple with solid adsorbent bodies such as fuller’s earth. 
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The spirit to be treated is fed into a stil] and the passed upwards 
through a fractionating column, the heavy ends returning to the still. From 
the fractionating column the vapours pass to the bottom of a second column 
fitted with bubble cap trays. Into this column, below the top tray, is intro- 
duced the adsorbent material suspended in a liquid such as previously 
treated spirit, the feed tank for this supply containing, if necessary, agitating 


fulles’s earth and high boiling polymers flow downwards through the 
bubble cap trays into the conical bottom of the treating column and thence 
into a conical settling tank. The clay fails to the bottom and may be run 
off. The liquid from which the clay has settled is drawn off and pumped 
on to one or more trays of the first fractionating column. Both columns 
may be fitted with analysers if desired. A subsequent acid or doctor treat- 
ment can be given to the spirit if necessary and metallic oxides or i 
such as those of copper, lead or iron may be mixed with the clay to decrease 
the sulphur content of the finished spirit. 

It is often desirable that the vapours be condensed at least momentarily 


817. Rermsinc Hyprocarsons. T. T. Gray, Assr. to Gray Processes 
Corporation of Delaware. U.S.P. 1,768,683, July 1, 1930. Appl. 
Nov. 12, 1926. 

Cracked spirits after refining in the vapour phase with a contact material 
such as fuller’s earth usually require a subsequent sweetening treatment 
with plumbite or hypochlorite. This treatment, however, often adversely 
affeets the stability of the prodict when exposed to light. 

It is claimed that the introduction of a salt such as copper or mercuric 
acetate into the still with subsequent contact refining of the vapour yields 
a product which is sweet, non-corrosive, stable to light and free from gum- 
ming tendencies in storage and in use. 

The quantity of acetate used may be of the order of 5 per cent. by weight 
of the spirit and any metallic acetate capable of forming additive products 
with the sulphur comppunds present in the spirit may be used. 

A diagram of a suitable plant is given. H. B. T. 


818. Arr or Treatinc Ons. W. G. Leamon. U.S.P. 1,769,791 to 
1,769,795, July 1, 1930. Appl. Feb. 24, 1923, March 10, 1923, Nov. 2, 
1923, June 26, 1925, and Aug. 26, 1925. 

All these patents are concerned primarily with the refining of light petroleum 
distillates, both straight run and cracked, and of kerosene by means of 
various catalytic materials. 

The use of aluminium chloride is first dealt with. This should be dis- 
solved in a liquid which is miscible with or soluble in the spirit ethyl ether 
in which aluminium chloride is readily soluble is one of the most suitable. 
Mono nitro-benzene can also be used. 

It is necessary to add rather more aluminium chloride than will combine 
with the water dissolved in the spirit, usually 0-1 per cent. by weight of the 
spirit suffices. 

A precipitate of polymerised bodies plus the greater part of the aluminium 
chloride added quickly separates, other polymers remaining dissolved in 
the spirit which may be freed from these by distillation. If, however, zinc 
chloride dissolved in a sclvent such as ethyl ether be used it is found that a 
still smaller quantity, about 0-03 per cent. by weight, of the spirit is required 
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It has been further found that the zine chloride used need not be absolutely 
anhydrous, and by using a saturated solution in ether in which a certain 
amount of zine chloride is suspended even better results are obtained as well 
as a reduced consumption of the solvent. The spirit may also be refined 


to the zine chloride it was found advantageous to employ at the same time 
a contact material of high adsorptive powers such as Fuller's earth, pumice, 
silica gel, etc. From } to 1 per cent. by weight of the charge of one of the 
above plus 0-15 per cent. of a 40 : 60 sinc chloride-ether solution is added to 
the spirit and the whole redistilled, an extremely satisfactory product 
being obtained. 
Ethyl acetate or normal propyl alcohol may be used as solvents for the 
zinc or aluminium chloride. Ethyl and methyl alcohols are not so satis. 
chloride the resulting liquid may be used successfully as a polymerising 
agent. 


increases its refining power 

acid or acetic acid has an accelerating action. H. B. T. 


819. Sweerentnc Perroteum Hyprocarsoys. T. W. Culmer, Assr. 
to Lincoln Oil Refining Co., Findlay, Ohio. U.S.P. 1,772,985, Aug. 12, 
1930. Appl. March 1, 1928. 

The process described applies to the sweetening and decolorising of 
gasoline in the vapour 

of caustic soda with one or more oxides such as litharge, red lead, lead 
peroxide, zinc oxide, manganese dioxide or copper oxide- Calcium hydroxide, 
aluminium hydroxide and either crude or refined bauxite after fusion with 
caustic soda may also be used. 

The contact material is charged to a suitable vessel provided with a jacket 
through which hot flue gases can be circulated, and the gasoline in vapour 
phase is passed upwards through it at any desired temperature or pressure. 

The reagent after use may be revivified by passing through it superheated 
air, superheated steam or ammonia. 

It is sometimes advantageous to pass a small quantity of dry gaseous 
ammonia through the chamber along with the 


See also Abstracts Nos. 759, 782, 789, 790, 792, 886, 887 and 904. 


Kerosine. 


Puriryine anp Distittove Apparatus. K. E. Buettner 
“USP. 1,744,747. Jan. 28, 1930. Mas. 
This invention relates to a combined cleaning and purifying apparatus, 
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for suspending the coil, a vertically disposed, reclaiming cleaning medium 
supply pipe leading from a source of supply, arranged within the still, extend- 
ing into the bottom and passing through the coil, and a standpipe opening 
into the still through the top of the latter and provided with a valve controlled 
vent and a valve controlled overfiow. H. E. T. 


821. Arr or Prerartine Hyprocarson Propvucrs. M. B. Hopkins, Asser. 
to Standard Oil Development Co. of Delaware. U.8.P. 1,767,363. June 24, 
1930. Appl. Aug. 16, 1922. 


involving the use of high temperatures pressures. Moreover certain of 
these stocks are not suitable for cracking. The present invention 
deals with the cracking of any intermediate cut without employing high 


The vapours then pass through a column and a condenser. 
The product may be treated by acid or soda ing and steam distillation, 
and is then suitable for motor fuel, flotation oils, varnish and paint vehicles, 
ete. 


An example is given of the reduction in gravity and increase in volatility 
of an oil after subjection to this process, and it is stated that the product had 
an engine test equal to those of much lighter fractions. H. B. T. 


Lubricating Oil and Wax. 


822. Tax ix Use or Luszicatixnc Ous. J. Damian and 
G. Dixmier. Chim. et Ind., 1930, 28, 834. 

It is known from previous experiments that oxidation plays a large part in 
the thermal breakdown of lubricating oils. In some earlier work by one of the 
authors the oils under test were heated in closed tubes to 150° C for 150 hours 
in contact with a fixed volume of air. The sludge was then deposited by 
petroleum ether. Such sludges, though similar in appearance and quantity 
to those from a used engine oil, contained far less carbon than is found in 
practice. For the tests described in the present paper, therefore, a more 
drastic method was employed. In this method thin filme of fresh oil were 
subjected to oxidation by shaking mechanically, in contact with air, in a bottle 
each swing of the 

shaker exposed a fresh film of hot oil. The bottle was placed in an oven heated 
to 140° C. and the test continued for periods up to 105 hours. Three oils were 
tested : castor oil, a pure mineral oil and a compounded oil. Samples were 
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almost apparatus comprises a still having an inverted conoidal shaped bottom 
y hours formed exteriorly with a steam jacket having a steam intake and an outlet 
Ne Spirit for condensation products ; the bottom having a drain closed to the jacket, 
hb, bone a steam coil within the still, and having ite intake and outlet ends extended 

laterally to project through wall of the still above the bottom of the latter 
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ded to It is pointed out that the middle cuts of @ petroleum oil, the burning oils 

roduet and gas oils, have a considerably lower market value than the lighter, 
benzine fractions and the heavier ones which contain the lubricating oils. 

——— These intermediate fractions are often subjected to cracking processes 
temperatures or pressures. 

The oil is vaporised and passed through a heating coil maintained at a 
temperature of 300° to 650° F., and into this coil at one or more points air 
or oxygen is introduced at the rate of 5 to 20 c. ft. per Ib. of hydrocarbon. 

The pressure maintained is substantially atmospheric, but in the case of 
heavy charging stock it may be reduced by an exhauster to less than atmos- 
pheric. Steam may be introduced if desired, and is particularly useful if 
oxygen instead of air is used in the process. 
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taken after 30, 60 and 105 hours and were tested for viscosity (at 35 and 100° C.), 
for saponification value and iodine value and for average molecular weight, 
These properties were chosen for examination for the following reasons. The 
viscosity influences the oil flow in a pressure-feed system in an engine and 
therefore affects the possibility of seizure. The iodine number indicates the 
presence or absence of double bonds in the lubricant molecule. Such double 
bonds increase the ac of thin films of oil to the metal surfaces—i ¢., 
the “ oiliness ” of the lubricant. The mean molecular weight determination 
indicates the formation or breakdown of large molecules, which are favour. 
able to good lubrication. Finally, saponification values give evidence ot the 
formation of acid products. 

For the three oils studied, the absolute viscosities at 35 and 100° C. increased 
progressively during the tests. This effect was most marked for castor oil 
and the compounded oil, particularly after 60 hours’ test. The increase in 
30 hours was as great as after 150 hours in an engine, showing that the 
laboratory conditions were more drastic than in average engine practice. 
The rise in the mean molecular weight was also most marked for the castor 
and compounded oils. Such an effect would be advantageous in an engine 
if it indicated the formation of heavier hydrocarbons only. It appeared, 
however, for the mineral and compounded oils particularly, that the increase 
was due mainly to the formation of gummy products, very inimical to good oil 
pes ogy Castor oil showed a continuous increase in the saponification 

value, showing the formation of acid products. Finally, the continuous 
drop in iodine values, most marked for the mineral oil and for castor oil, will 
correspond to a decrease in the adherence of oil films to the surface of the 
cylinder walls in an engine. G. B. M. 


823. Rerrsmnc Mrverat ApsorBent Susstances. B. Saladini. 
Atti del 111 Congresso Nazionale di Chimica Pura ed Applicata. Firenze 
e Toscana Maggio, 1929, VII, 584. 

In this communication the author deals with the refining of the light oil 
derived from an Italian shale which is characterised by a high proportion of 
sulphur, by presence of unsaturated substances, intense colour and a dis- 
agreeable odour, The entire raw oil obtained by the dry distillation of the 
shale in vertical retorts is highly coloured; Density 0-90 to 0-93. Sulphur 

. 5-8 per cent.; light fraction to 250°C. 35-40 per cent. The reaction with 
various agents is given. The light fraction used for the experiments has 
density at 15°; 0.83. I.B.P. 60°; F.B.P. 245°; Iodine No. (Hubl) 98; Sul- 
phur 4-26 per cent. This light fraction was refined in all cases quoted by 
agitating with various absorbents at 100° C. for 30 minutes. In one series of 
experiments 5, 10, 15, 20 and 25 grams of activated charcoal were used. 
The decolorising effect of each of the different its of various active 
carbon and the reduction in sulphur content in the case of the 25 gram treat- 
ment were determined. Six commercial varieties of active carbon were used 
in the experiments. One variety “ Anticromos ” during a 25 per cent. treat- 
ment removed 14-3 per cent. of the sulphur present and 69.7 per cent. of the 
colour as measured on a Dubosq colorimeter. While ‘“‘ Carboraffin”’ removed 
12-9 per cent. of the sulphur and 80 per cent. of the colour. The decolorising 
effect of the different quantities of each of the varieties of carbon was found 
to agree substantially with Freundlich’s empirical relation. A similar series 
of experiments were carried out with twelve mineral substances comprising 
Bleaching earths, Kaolin, Fullers earth, Hydrosilicate of magnesia and four 
varieties of Silica Gel. In this series it was found that the decolorising earths 
(Terrana and Merck) were most efficient for the removal of colour and the 
Silica Gels (Bayer and Hermann) most efficient for removal of sulphur. 
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Experiments were also carried out in a similar manner using red bauxite 
calcimed at 500°C. and white bauxite calecimed at 600°C. In both cases a 
reduction of the proportion of unsaturated substances occurred, while de- 
colorisation amounting to 58-65 per cent. and desulphurisation of approxi- 
mately 25 per cent. was observed. 

In a final experiment the desulphurising and polymerising effects of bauxite 
and Terrana earth were combined by treating oil with successively 5 per cent. 
of bauxite, 5 per cent. Terrana earth, 5 per cent. bauxite, 5 per cent. Tarrana 
earth. Thereby making a 20 per cent. total treatment with absorbment 
materials. The total effect was to reduce the iodine number (Hubl) from 98 
to 72, to remove 98 per cent. of the coloring material and to reduce the sulphur 
content from the initial value of 4.26 per cent. to 2-1 per cent. 

R. W. L. C. 
824. Acrp or Pararrim Bask TREATMENT TEMPERATURE. 
M. K. Thornton, E. W. Wilson and H. W. Willis. Oil & Gas J., 29 (11), 
64 and 212. 

A series of experiments were carried out on a dewaxed paraffin base lubri- 
cating oil of 480 second viscosity (Saybolt at 100°F.) to determine the effect 
of variations in the temperature of acid treatment on the quality of the 
finished oils. The treatments were carried out at 50°, 80°, 110°, 140°, 170° 
and 200° F. Sulphuric acid (66° Be.) in the proportion of 18 Ibs. per barrel 
(approx. 3 per cent. by volume) was agitated with the oil by air blowing. The 
acid “ pepper"? was thrown down by addition of water. The acid sludge 
was removed and the oil neutralised with caustic soda and washed with water 
until free from soaps. The last step was found to be difficult in the case of the 
oil treated at 200°F., but easy in the other cases. The physical and chemical 
characteristics of the treated oils were determined and the results are expressed 
graphically. 

The refining loss is about 40 per cent. for 50°, 80° and 100°F. batches and 
falls to a minimu of 10 per cent. for the 200°F. batch. The tar value is a 
minimum for 110°F. and rises markedly between 170° and 200°F. The 
Conradson carbon value is a minimum for 140°F., while the colour is a 
minimum for the 170°. batch indicating that at lower temperatures the sul- 
phuric acid does not act well on the colour producing compounds. At 
200°F. the colour is high indicating the formation of oxidation or sulphonation 
products or resolution of acid tar. The emulsification of all the products 
was less than two minutes and the interfacial tension was found to be lowered 
by treating at temperatures above 110°F. The index of refraction of the 
finished oils is higher than that of the original and reaches a maximum for 
the 140° to 170°F. batches. The coefficient of friction curve is sinuous with 
maxima for 110° and 170°F. batches. The final conclusion arrived at is 
that the experimental data indicate 170°F. as the most satisfactory tem- 
perature for the acid treatment of lubricating oils. Treatment above 170°F. 


or below 110°F. is not recommended. R. W. L. C. 
825. An InvESTIGATION or TREATED Ctays. J. E. Meyer. Refiner, 
1930, 9, vii, 78. 


The main objections to the use of clays for decolourization of petroleum 
products are the low efficiency of the clays, the large hold up of oil on the 
exhausted clay and the poor colour control of the product. 

It is stated that the efficiency can be increased by 20 per cent. by using 
antigravity filtration with reinforced filter beds, as against the usual gravity 
flow filters. 

The trend to increase the efficiency of clays suggested chemical treatments 
to increase the capillary surface and adsorbtion of the clay. 
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leaves of the 

Analysis of bentonites show that approximately 90 per cent. is silica, 
alumina and water in the ratio 61; 18; 10, the remainder consisting chiefly 
of iron, magnesia, lime and the alkalies. 

Bentonites and sub-bentonites can be easily differentiated by the marked 
swelling of the former when placed in water. 

The treatment given was 50 per cent. of 20 per cent. sulphuric acid calculated 
on the moisture free clay. The efficiency of the clay decreased as the amount 
of acid was increased, and also as the concentration of the treating solution 
increased. After addition of the acid the pulp was heated to 210°F.- 
220°F., and held at this temperature for some hours. Thus all carbonates 
are destroyed, and sulphates of aluminium and magnesium formed. Some 
acid remains after the treatments presumably representing an equilibrium 
between acid and clay. The pulp is then treated with hot water to dissolve 
the soluble salts formed. Thus a distended pulp containing 75-80 per cent. 
of water is formed. This can be reduced to approximately 65 per cent. 
by filtration. The clay is then air dried with careful regulation of temperature, 
as overheating tends to promote crystallization or to sinter the surfaces. 
The dried clay is composed of very delicately walled capillaries and should 
be amorphous in character. A. R. 8. 


826. Mernops or Urmizinc Perroteum Resipvats anp By-Propucts 

(Part I). A. E. Dunstan. Refiner. 1930, 9, (7), 125. 
This paper deals with the disposal and utilization of acid sludge. This 
sludge is different in every refining due to the different oils refined and the 
methods of refining, but separate groups of sludges can be differentiated. 
ways. They are :—Sludges obtained from lubricating oils and other heavy 
petroleum distillates. 


Sludges obtained from benzines and kerosenes. 
Shudges produced by other refining methods. 
There are at least two general lines of attack in attempting to utilze this 

product :— 

(1) Recovering the acid from the sludge and reconcentration. 

(2) Finding a use for the acid sludge as produced. 

A short historical survey of methods for the separation of the acid is given, 
concluding with brief description of several modern methods such as the 
“chemico,” Simonson-Mantius and the Geyser processes. The variety of 
sludges often necessitates special processes or alterations in the general 
methods. Sludge from cylinder stock is often not easily separated in the 
description is given of a satisfactory method of separating this type of sludge. 

Sladges obtained from light oils are usually separated with reasonable 
ease by dilution with water. 

The only efficient method of utilizing as sludge as produced is as fuel, but 
owing to its high acid content it cannot be used direct but must be fluxed 
with a fuel oil. - 
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There is a wide variance in the methods used at different though 
basically they are the same. Details are given of the method of fluxing 
the sludge at one refinery. 

In burning the sludge fuel two main types of burners are in general use, 
the rotary type of burner and varieties of air oil injection burners. The 
former is little more than an incinerator and is often used to dispose of surplus 
sludge. The air-oil injection burners operate on closed furnaces, either 
injecting the fuel under high pressure in the form of mist or along tubes in 
parallel with the still tubes, these tubes being perforated with small holes 
from which the fuel flows out in thin streams. 
this fuel is corrosion. The remedy lies in the abolition of moisture. w. 


827. Recovery or THe Acip ConTaINnep In StupGE FRoM REFINING. 
La Revue Petr., 1930, (384), 1091. 


Acid sludges fall into two catagories: (1) those from light oils which 


and secondly the concentration of the acid so obtained. The sludge from 
light oils is diluted with an equal volume of water and then heated till the 
evolution of SO, ceases. It is then allowed to settle. The treatment is carried 
out in lead lined vessels with a cone-shaped bottom, and steam coils allow 
of heating by either direct or indirect steam. The charge separates into 
three layers, weak acid at the bottom, acid tar above and finally acid oil. 
The treatment of sludges from heavy oil may be similar, though the con- 
sistency of this sludge renders the treatment more difficult. The separation 
is made easier if the sludge is mixed with an equal volume of water and low 
seuss The recovered acid is of poor quality and low concentration. 

The separated oil is used as a furnace oil. The acid is concentrated by 
either of four methods. Acid of 66° Be can be obtained by these methods, 
but it is always dark in colour and contains a certain percentage of free 
carbon. 


_ In the “ Pan and Bench” method the weak acid flows through a series of 


In the chemico process the concentration is effected in two stages. 

a mixture of hot air and combustion gases at about 678°-704°F. is bubbled 
through the weak acid till a concentration of 57-60°Be is attained. The 
acid is then settled to allow tarry matter and carbon to separate, and then 
subjected to further concentration by the same method as before. Pre- 
heaters are installed and the consumption of fuel is not excessive. 


The cost of installation is not very high. 
In the Geyser action process the acid, contained in a shallow pan, is thrown 
up in @ vertical jet by compressed air. This jet is subjected to the action 
of a current of hot air. 

This method is still in the experimental stage, but has been used with 
‘The use of sludge as fuel, after dilution with gas oil, is common in some 
refineries. w. L. 
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and there is a great tendency to frothing and the consequent overflowing 
of the pans. 
In the Simonson-Mantius process the concentration is effected under 
a high vacuum. Fuel consumption is lowered and fumes and odours are 
eliminated. Decomposition is minimised and consequently losses are small. 
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828. Wurre Ors (Manufacture of). Standard Oil Development Co., and 
F. A. Howard. E.P. 308,297. June 10, 1930. Conv. (U.S.A.) Mar. 21, 
1928. Appl. Feb. 9, 1929. 

According to the present invention white oils are prepared by treating 
suitable petroleum products at high temperatures, viz, 675° to 850°F. in 
presence of hydrogen at a pressure of 50 to 200 atmospheres. The course 
of the reaction may be assisted by a suitable hydrogenating catalyst. The 
catalyst should be immune against poisoning by sulphur. For example, 
a mixture of 90 per cent. chromium oxide and 10 per cent. molybdenum oxide 
may be used. A hydrogenated product having a viscosity of from 50 to 600 
seconds Saybold at 100°F. is separated and the impurities remaining in it 
removed by treatment with sulphuric acid with or without physical treatment. 
R. W. L. C. 


829. VaporisaTion or Heavy Hyprocarsons. Compagnie Internationale 
pour la Fabrication des Essences et Petroles. E.P. 316552. July 31, 
1930. Appl. July 23, 1929. 

Liquid or pasty heavy hydrocarbons are initially subjected to a vapor- 
isation temperature whilst flowing in thin layers over non-absorbent surfaces. 
The duration of this flow is such that on further flowing on to a porous sub- 
stance, vaporisation can occur without the resulting solid residues penetrating 
the pores of the substance. Much penetration precludes the elimination, 

- D. 8. 

830. Oms my Miverat Ors rrom Castor Ons. I. G. Farb. 
Aktiengesellschaft. E.P. 317,391. June 16, 1930. Appl. Mar. 14, 
1929. Conv. (Ger.) Aug. 15, 1928. 

The production of oils miscible with mineral lubricating oils from castor 
oil can be carried out in very good yield by treating castor oil at elevated 
temperatures with catalysts which split off water, but are not capable of 
combining chemically with the castor oil, and preferably removing the volatile 
reaction products formed quickly. For example, } to 1 per cent. of the 

oxide is added to castor oil and the mixture heated to 270° to 
290° C. for } to } hour while stirring well and passing a current of carbon 
dioxide. After separation of the catalyst, an oil is obtained which is miscible 
with mineral oil and which possesses a useful viscosity and lubricating power. 
Castor oil may also be caused to flow over ignited bauxite granules in a 
vertical reaction chamber heated to 270°—290° C. while carbon dioxide is 
passed through the reaction chamber to carry away any volatile reaction 
products. Instead of passing carbon dioxide through the chamber the 
process may be carried out in vacuo. Pumice coated with titanium dioxide 
or primary sodium phosphate may be used instead of bauxite. R. W. L. C. 


831. Deacrprrication AND BLEACHING oF Orts AnD Fats. J. Y. Johnson 
and I. G. Farb. Aktiengesellschaft. E.P. 328,276. Apr. 24, 1930. 
Appl., Dec. 24, 1928. 

A process for simultaneous deacidification and bleaching of oils which 
consists in incorporating the oils or fate with finely divided adsorption 
agents such as fuller’s earth or adsorption carbon in a vessel fitted with 
a stirring device. The mixture of the oil and the adsorption agent is then 
continuously introduced into the deacidifying apparatus according to 
Specification No. 235,792 in which it is subjected at elevated temperature 
and under low pressure to the counter-current action of wet saturated steam 
or @ mist of finely divided liquids such as benzine, alcohol and the like or 
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an inert gas. Subsequently the adsorption agent is removed by filtration. 
phe = = sesamum oil of 8 to 10 acid value gave a pale oil of 0-5 acid value 
after such treatment with Fuller’s earth and wet steam. R. W. L. C. 


J. H. de Lignac. 


DisTILLaTION oF Heavy Liquip Hyprocarsons. 
EP. 328,875. May 8, 1930. Appl. July 22, 1929. 


Oil is distilled at temperatures varying according to the nature of the 
initial material treated, and which may be as high as 350°C. The distillation 
is effected either with or without pressure over catalysts provided successively 
and the vapours produced are again subjected to the action of similar 
catalysts. These catalysts are composed of three parts of nickel, one part 
of copper and one part of iron. If the treated distillate still contains 
deleterious substances such as sulphur the rectification and desulphurization 
may be carried out in the same apparatus in the presence of about 30 per 
cent. by volume of water. 

The apparatus consists of a vertical cylindrical still fitted with domed 
top and bottom complete with vapour pipe and residue run off. The lower 
half of this still is divided horizontally into three compartments by means 
of perforated plates. The two lower plates are of nickel and the spae 
between them is filled with nickel turnings. The third plate is copper ; 
and copper turnings fill the space between it and the upper nickel plate. 
Above this is a lay of iron turnings covered by an iron plate. The thicknesses 
of these layers of catalysts are arranged to give a proportion of three parts 
nickel, one part copper and one part iron. 

In the vapour space of the still is a second, similar, but smaller arrangement 
of catalytic layers through which the vapours have to pass. 

Liquid is charged to the upper level of the lower system of catalysts and 
the charge may consist of oil alone or of a mixture containing up to 30 per 
cent. by volume of water. Distillation is carried out by any suitable firing 
arrangement. 

The apparatus may be fitted with an uncooled catalysing condenser 
containing catalysing elements of the same nature and in the same proportion 
as the catalysts in the still. Ww. L. 


833. Worxine up Tar conTrarintnc Pararrin Wax. I.G. Farb. Aktien- 
geselischaft. E.P. 329,671. May 19, 1930. Appl. Jan. 18, 1929. 


Tars containing paraffin waxes can be worked up into valuable products 
without distillation by mixing the tar with organic solvents in which paraffin 
wax-like substances are insoluble and the oils contained in the tars soluble 
at temperatures of 10°—20°C. For example, by mixing 100 parts of tar, 
obtained by the low temperature carbonisation of brown coal, with 300 
parts of acetone and cooling, 30 parts of crude paraffin wax are obtained 
from which by an oxidising treatment with chromic acid and sulphuric 
acid, a very hard product containing paraffin wax, 60 per cent. of montan 
wax and montanic acid suitable for the preparation of polishing compositions 
be produced. 

The tar oil obtained after the removal of the paraffin wax yields 30 per 
cent. of a highly viscous lubricating oil by treatment with aluminium chloride 
at 150°—200° C. The 40 parts of water white hydrocarbons distilling off 
at 220°—260° C., which have not been transformed by the aluminium chloride 
treatment are converted almost quantitatively into benzines having a 
boiling range of 40°—180°C. by hydrogenation under a pressure of 200 
atmospheres and a temperature of 450° C. in presence of a catalyst consistin~ 
of molybdenum trioxide and chromic acid. R. W. L. CC. 
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834. Om, Reormryinec Systems ror Inrernat Comsustion Enores- 
G. C. Marks and Skinner Automotive Device Co. E.P. 330,600. June 11, 
1930. Appl. Mar. 11, 1929. 

Impure oil from an internal combustion engine passes to a vaporising 
chamber where it is in heat exchange relation with a plug of conductive 
material which extends into the exhaust system. The plug is designed to 
permit quick initial heating and thereafter the heat-t is restricted 
to less than that capable of being absorbed from the exhaust gases by that 
part of the plug in contact with them. The fuel of the impure oil may be 
thermostatically controlled. G. 8. 
835. A New or Improvep Mernop APPARATUS FOR REMOVING 

Drtution From Lusricatine Om or IwrernaL ComBustion ENcrnes. 
W. W. Triggs. E.P. 330,963. June 19, 1930. Appl. Mar. 19, 1929. 

This invention has for its object to provide an improved method and 
apparatus for removing fuel dilution from the lubricating oil from internal 
eombustion engines. The process consists in removing fuel diluent from 
the lubricating oil by temporarily withdrawing the oil to be treated from 
its normal path of circulation and subjecting it, in a chamber having a 
connection with the engine intake, to the action of heat while in intimate 
contact with a stream of atmospheric air which has been previously beat. 

H. E. T. 

836. IMPROVEMENTS IN OR RELATING TO APPARATUS FOR REFINING USED 
Lusricatiye Om. W. D. Harris and R. V. Aycock. E.P. 331,290. 
July 3, 1930. Appl. Apr., 10, 1929. 

This invention relates to apparatus for filtering lubricating oils, and was 
designed for use in connection with an improved process for refining used 
mineral lubricating oil which is described in a copending application Serial 
No. 11,120. The invention provides an apparatus having in combination, 
a still, a contact chamber, a perforated plate adjacent to the bottom but 
separated therefrom, a pipe to lead oil from the still to the lower side of the 
perforated plate, a filter screen mounted intermediate between the perforated 
plate and the bottom of the chamber, but spaced from the plate and the 
bottom of the chamber and below the outlet of the oil delivery pipe, and 
means to draw off the purified lubricating oil from below the screen. 

H. E. T. 

837. Mernop or Rerrminc vsep Lusricatinc Om. J.C. Patrick. E.P. 
331,876. Apr. 10, 1929. 

Used lubricating oil is treated with sulphuric acid (66 Bé) at 50° and light 
products driven off under vacuum at 230°. Whilst hot the oil is treated with 
15 to 18 per cent. of fuller’s earth to which lime or strontium oxide has been 
added. T.A.8. 


838. De-aeratTine Lupricants. Drysdale & Co. and J. W. W. Drysdale 
E.P. 331,950. July 17, 1930. Appl. Apr. 22, 1929. 

This apparatus consists of a drain tank in which used oil from machinery 
is led and a de-aerating chamber, communicating with the drain tank by 
means of a float controlled valve, so that a suitable oil level is maintained in 
this de-aerating chamber. This latter chamber is fitted with a vacuum pump 
for removing the air from the used oil and a spring-loaded valve controlling 
an outlet to the atmosphere for breaking the vacuum. The de-aerated oil, 
which collects in the lower portion of this chamber, is withdrawn and delivered 
to the machinery by an oil pump located within the chamber. The impeller 
of this pump is mounted on a vertical spindle, fnag ease 
or oil-sealed bearing. 


2223983. 


T 
hiqu: 
fore 
cont 
The 
trea 

T 
av 
to ti 
wit] 
axis 
edg 
of 1 
con 

or | 
dis 
hye 
con 
sep 
suf 
84: 

pal 


ABSTRACTS. 3514 


Removat or PaRAFrins FROM Hyprocarsons. Aktiebolaget 
Separator-Nobel, N. O. Backlund and K. G. Malm. E.P. 331,961. 
July 17, 1930. Appl. Apr. 26, 1929. 

A certain amount of the paraffin, mainly the heavy and easily separable 
portion, is removed in @ separator with mechanical means for the continuous 
discharge of the paraffin. The partly dewaxed liquid is led to another more 
efficient centrifugal separator. This is provided with openings for discharging 
the paraffins mixed with a certain amount of fluid hydrocarbons. The 
mixture leaves the bowl through openings suitably provided with exchange 

nozzles placed at or near the outer bowl periphery. By arranging the outlets 
thas thive is diflesense in between the incido and outside af 
the openings and so the risk of them clogging is minimised. Ww. L. 


840. Purtrication or Lusricatinc Om In CENTRIFUGAL SEPARATORS. 
Aktiebolaget Separator. E.P. 332,183. July 17, 1930. Appl. Jan. 14, 
1930. Conv. (Swed.), Jan. 17, 1929. 

This is a device for automatically cleaning the lubricating oil of centrifugal 
separators. On the vertical shaft between the bottom of the bowl and the 
oil beth in which the gears work is fitted a small drum. This drum is « 
pressed sheet iron cylinder provided on its inner surface with a number of 
wings which ensure rotation of the oil. Oil thrown up by the gear wheels is 
caught in the drum and cleaned there, the clean oil being returned to oil bath. 
Oil from the upper bearing may be made to drop into the drum or oil may be 
supplied to the drum by collecting channels. Ww. L. 


841. Temporary Contact BETWEEN Liquips. L. D. 
Jones. U.S.P. Re, 17,719, July 1, 1930. Original No. 1,575,116. Mar. 2, 
1926. Re-issue Appl. June 30, 1927. 

This invention comprises a process and apparatus for bringing immiscible 
liquids of different density into intimate contact by means of high centrifugal 
force in such a manner as to utilise the centrifugal force to secure efficient 
contact and to prevent substantial emulsification of the immiscible liquids. 
The invention also provides for the separate delivery of the immiscible liquids 
treated by, or resulting from, the operation. 

The apparatus for treating liquid substances of different densities comprises 
a vertical revoluble bow! or centrifugal rotor similar in external appearance 
to the familiar Sharples super-centrifuge. The interior of the bow! is provided 
with a number of dams axially placed in the form of rings concentric with the 
axis of rotation or arranged in staggered relation and provided with overflow 
edges having centres lying in the axis of rotation or similar devices by means 
of which a thin layer from one concentric strata is diverted into intimate 
contact with the other liquid. A space devoid of dams is provided at the top 
or discharge end of the rotor, so that centrifugal separation and separate 
discharge of the immiscible liquids may take place. The treatment of liquid 
hydrocarbons with an immiscible acid can be carried out by this process in a 
controlled manner and the acid treated hydrocarbons and the acid sludge 

of contact 


842. Manvuracrurine Pararrin. C. A. Ward. U.S.P. 1,760,096. May 27, 
1930. Appl. Nov. 20, 1925. 

The invention is directed particularly to an improved process of obtaining 

paraffin. The normal process of handling a paraffin containing distillate is 

followed up to the stage of sweating the slack wax. The first runnings or 
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more liquid fractions obtained by the sweating process, which are termed 
“ foots oil” contain approximately 30 per cent. of wax. In normal operating 
practice it is customary to recycle the foots oil with a certain amount of fresh 
paraffin distillate. This requires a considerable amount of refrigeration and 
press space. It is now shown that by concentrating the foots oil from the 
sweating process by removal of approximately 40 per cent. by volume by 
distillation, the 60 per cent. residuum need not be rechilled and repressed, 
but can be sweated satisfactorily without further treatment. The distillation 
of the foots oil can be carried out satisfactorily by fire and steam, i 
precautions to avoid cracking by not allowing the oil temperature to exceed 
600° F. The process may also be applied to a petroleum distillate by concen. 
trating it at temperatures below the cracking temperature to a residuum 
—ae approximately 50 per cent. of paraffin, cooling and then directly 
sweating the residuum. R. W.L.C. 


843. Removat or Asu-Formine Constrrvuents Ous. H. G. M, 
Fischer. U.S.P. 1,760,129. May 27, 1930. Appl. April 8, 1926. 


In the process of preparing cylinder stocks the acid treatment of the crude 
oil forms oil soluble acids of various types. The neutralisation of these acids 
is usually accomplished by caustic soda. The soda soaps produced are for 
the most part soluble in oil and form the ash-producing constituents. The 
acid treated neutralised oil is topped, the heat applied being sufficient to 
cause the decomposition of the soaps with the formation of very finely 
divided amorphous sodium sulphate. The anhydrous sodium sulphate is 
hydrated by the addition of two or three times the amount of water sufficient 
to form the decalydrate of the salt by mixing the oil with water and a hydration 
facilitating agent which may be ethyl or propyl alcohol. Other organic 
substances such as aldelydes, ketones, ethers, acetic acid and phenol may be 
used instead of the alcohol. The sodium sulphate will first be hydrated and 
then dissolved forming a concentrated solution which may be drawn off. 
In running Ranger crude, an ash content of 0-20 per cent. is usually found in 
the oil as it leaves the topping stills. After the above treatment it shows 
substantially zero ash content. R. W. L. C. 


844. Om Treatment. 8. Boyer. U.S.P. 1,760,539. May 27, 1930. Appl. 
Feb. 2, 1925. 


The present invention provides a means for the removal of moisture from 
insulating oils. The moisture may be in solution or in suspension, and its 
elimination is accompanied by the removal of any minute quantities of acid 
impurities which may be present. The removal of moisture is accomplished 
by stirring 2 to 3 parts of dried oxycellulose with 1000 parts of the oil. The 
material is allowed to remain in contact with the oil with occasional agitation 
for several days. The oil is then filtered through thoroughly dried paper. 
A transformer oil thus treated showed break-down voltages of 42,000— 
45,000 volte per ,', in. grip. Other methods of treating gave results of 32,000— 
35,000 volts. 

The oxycellulose is prepared by treating cotton with concentrated nitric 
acid at 70° C. and thoroughly washing and drying the product. R.W.L.C. 


845. Apparatus ror Distittine Lusricatinc Om. A. E. Pew, Junr. 
U.S.P. 1,761,151. June 3, 1930. Appl. May 29, 1926. 
The invention is particularly adapted for the distillation of topped crude 
for the manufacture of lubricating oil. The apparatus comprises a series 
of oil vaporisers of the form described in U.S.P. 1,761,153 (see below) 
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through which a stream of oil is made to flow successively. Each vaporiser 
is connected with a reflux condensate tower and a deodoriser having extended 
surfaces for the travel and distribution of the condensate oil in thin layers 
where the odour producing gases are separated from the oil in high vacuum. 
The vapours from the vaporisers enter the condensate towers at a point 
towards the bottom of the tower. The light condensates flow into the 


846. Deoportstne Prrroteum. A. E. Pew, Junr. U.S.P. 1,761,152. 
June 3, 1930. Appl. Aug. 27, 1926. 

Oil in a heated condition is subjected to a pressure less than its vapour 
pressure whereby gaseous odoriferous constituents are removed without any 
substantial amount of distillation taking place. 

For example, the method of removing odoriferous gases not removable 
in the distillation process from lubricating oil distillates consists of flowing 
the distillates while still hot, but without application of external heat in a 
thin film over a series of extended surfaces and subjecting the film to a high 
vacuum. The apparatus employed consists of a vertical cylindrical vessel 
provided with a number of inclined baffle plates over which the oil flows. 
Vacuum connections are provided in the side wall of the vessel between 
each pair of plates. R. W. L. C. 


. Process or Distmunc Om. A. E. Pew, Junr. U.S.P. 1,761,153. 

June 3, 1930. Appl. Jan. 8, 1927. 

A process for the distillation of crude oil for the production of lubricating 
oils is described which embodies (a) the separation of an improved lubricating 
oil stock by removal of the lighter constituents by distillation at limited 
temperatures and pressures to avoid decomposition and the addition of an 
acid neutralising substance, such as caustic soda solution to the residuum, 
followed by dehydration ; (b) the distillation of the improved lubricating 
oil stock in high vacuum at a controlled temperature together with the 
avoidance of a column of oil of any substantial height during distillation ; 
(c) the maintainance of conditions under which the vapours tend to cool from 
the moment they leave the surface of the oil and their rapid removal there- 
from ; (d) the subsequent deodorisation of the hot condensed oil by subjecting 
it when in thin films to the highest vacuum obtainable. 

The actual process of distilling the lubricating oil stock comprises the 
flowing of a stream of oil through and out of a confined space from which 
oxygen is excluded and distributing it over an extended evaporating surface. 
The evaporating surface, which consists of a pan or partition running length- 
wise through a long tubular container of oval cross-section, is heated by 
heat exchange and condensation of mercury vapour (any vaporisable metal 
or metallic compqund and such substances as diphenyl oxide, benzophenone, 
sulphur, ete., possessing the characteristics of mercury vapour may also 
be used). The lubricating oil vapours passing from the vaporisers are con- 
densed in reflux condensate towers and the condensate is distributed by 
gravity flow over extended surfaces in deodorisers which are connected 
in series with the condensate towers. The hot condensate is here exposed 
to high vacuum whereby odour-producing gases are removed. The novel 
features of the plant consist essentially of a number of mercury vapour- 
heated vaporisers arranged so that the oil passes through them in series, 
3B 
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Each vaporiser is provided with a condensing or fractionating tower and a 
deodoriser through which the tower condensate flows by gravity over inclined 
baffle plates. The main vacuum pipe connections are made from a number 
of vapour outlets in the deodorisers and from the top of the condensing 
towers through a stink oil receiver. R. W. L. C. 


Puriryine Lusricatine Ou Distmiates. M. L. Chappell. U.S.P, 
1,761,328. June 3, 1930. Appl. July 31, 1928. 

The object of the invention is to purify lubricating oil distillates so that 
the treated oils or the oils during treatment will not form persistent emulsions 
with water, aqueous caustic soda or water containing dissolved mineral salts. 

This result is achieved by neutralising oils, which have received treatment 
with sulphuric acid after separation of the acid sludge, in two stages. In 
the first stage only just sufficient caustic soda solution is added to neutralise 
the free sulphuric and sulphurous acids. The mixture is agitated and 
settled at 150-180° F. and the aqueous layer removed. After this partial 
neutralisation the oil is mixed with sufficient aqueous potassium hydroxide 


until a temperature of 250-280° F. and a pressure of approximately 50 lbs. 
gauge are attained. The emulsion producing constituents are then with. 
drawn in solution as water soluble potassium salts together with the excess 
of potassium hydroxide from the bottom of the pressure treating tank. 
R. W. L. C. 
849. Lye Treatment or Perrroteum Os. C. K. Parker. U.S.P. 
1,764,117. June 17, 1930. Appl. Aug. 8, 1925. 

This invention provides a method and apparatus for lye treatment of 
petroleum oils by which organic and other acids may be removed in a con- 
tinuous manner without producing emulsions. The oil to be neutralised 
and the lye solution are pumped from storage through a heater into an 
elongated settling chamber. The settling chamber has a conical throat 
through which the mixture is introduced, an elongated central cylindrical 
portion and a vertical drum at the end from which the separated 
are withdrawn. The operation is carried out in a closed system so the 

can be maintained above the atmospheric, whereby the boiling 
point of the lye solution or water used in the process is raised and a higher 
temperature can be employed. The higher temperature increases the solu- 
bility of the soaps in the aqueous solution and reduces the viscosity of the 
oil, so that settling is very rapid. The quality of the petroleum oils pro- 
duced is improved, due to the reduction of acidity and ash content. 
R. W. L. C. 

850. Trearment oy HyprocarBons wits Dioxipe. 

Gesellschaft fir Chemische Industrie. U.S.P. 1,766,281. June 24, 1930. 

Appl. May 10, 1927. 

In the process of continuously treating hydrocarbons with liquid sulphur 
dioxide by means of a counter-current system, droplets of sulphur dioxide 
are carried up by the oil. A means of preventing this has been devised 
which entails decreasing the linear velocity of the upward flowing oil whereby 
the droplets are given time to separate out. W. D. 8. 
851. Process ror Treatinc Miverat anp Narutsa Ors. G. Petroff, 

Union of Soviet Socialist Republics. U.S.P. 1,766,305. June 24, 1930. 

Appl. April 23, 1927. 

such as high molecular weight fatty acids or their glycerides, with the oil 
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solution to completely neutralise all the organic and sulpho acids present. 
The mixture is transferred to a pressure treating tank and steam introduced 
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852. Mersop or Rerintnc Hyprocarsons. J. Johnston and T. Townsend. 
U.S.P. 1,766,338 and 1,766,339. June 24, 1930. Appl. Mar. 28, 1 
oils are refined by 

such as ehumina charged 

nature of 


853. Fracrionan Exrractt 
Werkenthin. U.S.P. 1,766,768. June 24, 1930. 
petroleum 
i . The apparatus employed consists 
mixing coil through which preheated alcohol and the preheated oil 
. The intimate mixture is then passed to a settling 


Fs 


from the alcohol still. 


The extraction can be carried out in several stages in a number of similar 


854. CONDENSATION oF HyDROCARBON VAPOURS AND ArraraTus THEREFOR. 
N. E. Loomis, Asser. to Standard Oil Development Oo. U.8.P. 1,767,299. 
June 24, 1930. Appl. July 12, 1927. 

Vapours of petroleum oils are condensed by passing them, under an absolute 
pressure of 10 in. of mercury or less, in heat exchange relations with a cooling 
8B2 
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_ bottom of which the extracted oil is withdrawn. cohohe extract 

nen together with any oil remaining in suspension is passed from the top of 
the settling tank to a centrifugal separator, which enables any suspended 

c oil to be recovered. The alcoholic extract solution then travels to a steam 

4 heated still where the alcohol is recovered and passed back into circulation. 

8.P. A dehydrator or fractionator is instafled in the alcohol vapour circuit. The 
loss of alcohol from the continuousty there 

it of is substantially no pressure, is slight. extract is drawn off continuously 

con- 

| 

> an opera im se 

roat Thus in a four-unit system, the first extracted product from a heavy ‘uel oil : 

rical is a light oil, amounting to 10 per cent. of the oil charged, of viscosity 

ents 75-80 secs. Saybolt at 100° F.; 15 per cent. of light lubricating oil is obtained 

the from unit 2. The third and most important product of the extraction process 

ling is a high grade lubricating oil amounting to 26 per cent. of the oi] charged. 

gher Low cold test lubricating oils can readily be obtained by cold pressing the 

olu- products from units 2 and 3 for the removal of wax. et, ay 
fourth extraction is of similar nature, but higher viscosity than of the 
product from the third unit. It is advantageous te cold press these more 
viscous oils in presence of 1 to 3 per cent. of alcohol. The residuum or 
asphalt remaining undissolved by the alcohol comprises about 35 per cent. 
of the particular fuel oil charged imte the eystem end is best converted to 
true asphalt by air blowing to the desired consistency. A second example 
is given detailing the products obtainable by the extraction of a heavy fuel 
oil derived from the bottom of a pipe still. 
remain in the undissolved portion of the oil, and extracted oils containing 
paraffin can be readily cold pressed owing to the excellent crystal formation 
of wax during chilling. There is no formation of the so-called amorphous 
wax from the more viscous extracts. R. W. L. C. 
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medium at substantially the same pressure. 
medium are condensed and returned to the system. G. 8 


Process ror Brieacuinc Movran Wax. T. Hellthaler. U.S.P, 
1,767,886. June 24, 1930. Appl. July 18, 1927. 


process : 
Five hundred grams of raw black-coloured moutan wax are melted and 
mixed with a solution of 1250 grams of concentrated sulphuric acid in 
680 grams of water. With continuous stirring a solution of 500 grams of 
sodium bichromate in 500 grams of water is added within four hours. 
Stirring is continued until the solution has become dark green. After stopping 
the stirrer the oxidised wax rises to the top of the chromic acid and is removed. 
After melting and washing with 10 per cent. sulphuric acid and finally with 
water a yellow wax is obtained, the output amounting to 90 per cent. 
This method of treating moutan wax may be varied within wide limits 
without departing from the scope of the invention. H. E. T. 


856. Comwrmsvovus Acip-wasHep Sanp Fivrer. C. G. Teitsworth, Asar. 
to General Petroleum Corpn. U.S.P. 1,769,476. Jan. 7, 1930. Appl. 
Aug. 9, 1929. 


strong sulphuric acid, which removes the coating of sludge from the sand 

particles. T. A. 8S. 

857. Propuctne Lusricatine Ons. W. T. Bryant. U.S.P. 1,769,766, 
July 1, 1930. Appl. Dec. 10, 1926. 

The process of producing lubricating oils of any desired viscosity 
consists in distilling the lighter fractions, including the gas oil fraction, from 
a crude mineral oil containing lubricants, distilling and collecting the 
remaining portions of the oil as a whole until only the bottoms remain and 
refining the latter distillate with sulphuric acid and clay. The refined oil 
is then redistilled before filtration in presence of the clarifying and decolorising 
clay, while agitating with an inert gas, until a lubricating oil of the desired 
viscosity, flush and fire test remains in the still. The residue oil is 
continuously filtered from the decolorising clay while in a heated condition. 


858. Apparatus ror Rectamimne Om. J. R. Miller. U.S.P. 1,771,684. 
July 29, 1930. Appl., Feb. 26, 1927. 
The object of this invention is to provide an apparatus by which lubricating 
oil, such as that drained from the crank cases of internal combustion engines, 
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container having at its upper end a splash plate, a vertically arranged open smo 
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ended conduit below the splash plate and adapted to have its lower end 
submerged in the contents of the container, means for furnishing a compressed 
air supply, a valve-controlled pipe connected therewith leading a rorest 

controlled pipe with its terminal disposed towards ees a 
container. H, E. T. 


See also Abstracts Nos. 760, 785, 885, 889, 893 and 918. 


Special Products. 


859. Propuctnc Ciay-Tyrz AspHatt Disrersions. J. Miscall. Chem. 
and Met. Eng., 1930, 37 (8), 490. 

Asphalt dispersions are three phase systems. The di ing agent must 
be preferentially wet by water and also readily wet by asphalt in the absence 
of water. These agents fall into two classes, those that lower the surface 
water. The second type of agent is dealt with in this article 

A good commercial dispersion must have :— 

1. A minimum of dispersing agent. 

2. Asphalt of a specification suitable for the specific purpose. 

3. Good stability during handling, but must coa'esce readily when applied 

at a point of consumption. 

4. A dispersing agent which does not harm the. properties of the deposited 

bi 


5. A viscosity suitable to its purpose. 


a dilute suspension in water at the asphalt-water interface, during the 

up of the bituminous phase into small particles. Conditions must be 
maintained which permit the asphalt to pass through stages of elongation 
into strings followed by progressive attenuation of the strings until they 
become so fine that they break into particles by virtue of the surface tension 
of the asphalt and the viscosity of the surrounding media. Bentonite is 


reaction of the bentonite slip towards an isoelectric point. The adjustment 
must not bring the reaction of the system too far into the acid range of the 
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The dispersing agent must be of constant composition and efficient. 
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860. Dientonms Lacquer Formutation. R. B. Frazier 
and B. W. Reid. /nd. and Eng. Chem., 1930, 22, 604. 

The utility of ethylene dichloride as s component of lacquer solvents is 
discussed. Unlike the maj of chlorinated solvents, there is no tendency 
in the presence of moisture. Other advantages 

are its low flammability and a toxicity of the same degree as solvent naphtha 
and gasoline. Among the most important considerations in the use of 
ethylene dichleride as @ diluent is its solvent action on the non-volatile 
constituents of lacquers in the presence of, and in conjunction with, the 
usual lacquer solvents and diluents. The solubility of nitrocellulose and of 
cellulose acetate has been determined in several three-component solvent 
mixtures. These data are graphically expressed by means of triangular 
co-ordinate charts and indicate the percentage volume composition of solvent 
mixtures that would dissolve 8 per cent. by weight of the cellulose ester. It 
is shown that a mixture of 80 per cent. ethylene dichloride and 20 per cent. 
ethyl or methyl alcohol is practically a solvent for nitro- cellulose, cellulose 


861. Srconpary Esters anp Uses us Laceuers. J. G. Park and 
M. B. Hopkins. Ind. Eng. Chem., 1930, 22, 826-830. 


A systematic study has been made of the secondary esters, butyl, amy! 
and hexyl acetates from the viewpoint of their inherent properties and their 


taining practically 


Estercone. B.P. 8.4. 
% 15-5°/16-5°C. 20°C. 
sec butyl aeetate .. 85—88 107—I14 0-861 1-3915 717 
aec amylacetate .. 85—88 128—134 0-863 1-4021 7-18 
see hexylacetate .. 85-88 146—156 0-863 1-4081 7-18 
All are now ) available and have clean, characteristic ester 
odours quite distinct from those of the corresponding normal esters. 
The comparative solvent powers for nitrocellulose as well as for most of 
the commoner resins used in the laequer industry are given. Of the latter, 
the one insoluble, not im one but in 


it 


time is the same or greater. The use of the i 
as thinners as well as their and resistance to blushing are also 
considered. 5S. F. B. 
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862. Oxipe anp Dicatorive : Two New Fumicants. 
J. M. Russ, junr. Ind. Eng. Chem., 1930, 22, 844-847. 


Fumigation is proving of great economic benefit and manufacturers, fruit 
packers, grain handlers and warehousemen are now able to eliminate the 
great losses caused by insects, Furthermore, expensive refrigeration can be 
often supplanted by fumigation, which is both cheaper and a more effective 
means of preventing insect damage to stored goods. 

Many compounds possessing insecticidal properties are limited in their use 
as fumigants on account of undesirable properties, such as inflammability or 
extreme toxicity to man. Both ethylene oxide and ethylene dichloride are 
comparatively harmless to man, while their inflammable nature is readily 
overcome by their admixture with carbon dioxide (“ carboxide ”) and carbon 
tetrachloride respectively. These mixtures offer a choice of fumigants 
which is adaptable to fumigation under widely varying conditions. Thus the 
ethylene dichloride—carbon tetrachloride mixture is particularly suitable for 
the fumigation of furniture and clothing while the ethylene oxide—carbon 
dioxide mixture is particularly suited to the treatment of foodstuffs, such as 
grain and tobacco. Furthermore experiments have shown that no residual 
odour or taste is left in foodstuffs treated with ethylene oxide and that such 
sensitive materials as tobacco are quite unaffected by it. Ethylene oxide 
possesses a remarkable power of penetration, which is of great use when 
wheat flour, etc., is being treated. The dosage of the ethylene dichloride— 
carbon tetrachloride mixture recommended for commercial fumigation is 
14lb. per 1000 cu. ft. and of the ethylene oxide-carbon dioxide mixture, 
2 Ib. per 1000 cu. ft. 

Although ethylene oxide is inflammable in higher concentrations in air, 
concentrations lethal to insects can be safely used, since the lower limit of 
inflammabillity is 3 per cent. by volume. The use of carbon dioxide in the 
as the mixture is non-inflammable. Carbon dioxide also possesses the 
property of reducing the adsorption of fumigants by various materials, thus 
effecting a considerable saving in the fumigant used. Various methods 
employed for commercial fumigation are described. 8. F. B. 


863. Manuracrure or ALKatt Hypocsiorires rrom Waste ALKALI Lyzs. 
I. G. Farbenindustrie Akt. E.P. 305,931. May 9, 1930. Appl. Feb. 9, 
1929. 

By passing chlorine into alkali waste liquor containing organic 
water. The carbonic acid escapes to a large extent and the alkali is converted 
into hypochlorite. For example: Waste caustic soda lye from the artificial 
silk industry, containing 200 grms. of soda hydroxide and 18 grms. of organic 
substance per litre may be converted into a solution of hypochlorite containing 
150 grms. per litre of active chlorine by passing chlorine gas at about 50° C. 
until] 10 grms. of free alkali per litre remain in solution, The hypochlorite 
solution is free from organic impurity. R. P. 
864. IMPROVEMENTS IN THE MANUFACTURE AND PropucTION OF WETTING, 

CLEANSING, EmuLsiryiInc aND Dispprstnc Agents. I. G. Farben- 
industrie. E.P. 306,116. May 29, 1930. Appl. Nov. 29, 1928. 

Valuable wetting, cleansing, emulsifying or dispersing agents are obtained 
by heating, amines which contain at least two organic radides containing 
hydroxy] groups, with organic carboxylic, sulphonic or sulphurated carboxylic 
acids of high molecular weight, both the constituents not being dyestuffs and 
free from abromophorous groups. In many cases the usefulness of the 
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products obtained is increased by the addition of soaps, or substances of a 
saponaceous nature, or glue, gelatine, water soluble gums, eer <7 eines 
organic solvents, or several of these substances. 


865. Manvuracrure or Hicuty Active Assorprion Carson. I. G. 
Farbenindustrie Aktiengesellschaft. E.P.306,490. May 20,1930. Appl. 
Feb. 20, 1929. 

This invention relates to the manufacture of highly activated absorption 
carbon from wood chips, shavings, or otherwise disintegrated wood, by the 
application of chemical reagents, such as zinc chloride or phosphoric acid. 

Better carbons are obtained, and from any kind of wood, than by the usual 
process. 

The wood is boiled with a solution of the activating agent, the hot liquor 
drained off, and the wood saturated with a cold solution, and then subjected 
to the usual ignition process. 

Alternatively the wood is first boiled in water to produce swelling, and then 
soaked in the hot solution. This takes longer, but causes less injury to the 
apparatus. 

The carbon produced is harder, and as the wood absorbs more activating 
agent is much improved in activity. J. M. F. 


866. NICKEL A Frvety Drvmpep State. Naamlooze 
Vennootschap de Bataafsche Petroleum Maatschappij. E.P. 314,944. 
July 17, 1930. Appl. May 31, 1929. 


An extremely active nickel catalyst may be manufactured by treating a 
solution of a nickel salt with a solution, capable of converting the nickel into 
hydroxide, added in less than the theoretical quantity required to convert all 
the nickel present into hydroxide. The hydroxide after washing and drying 
is reduced with hydrogen. The reduction with hydrogen is carried out at a 
temperature of about 350°C. For example, 40 grms. nickel nitrate Ni (NO,), 
are dissolved in 600 ccs. water. The solution into which a carrier 
may be introduced is heated to about 40° C., and while stirring 200 ccs. of 
5 per cent. caustic soda solution is added in such a manner that the green 
colour of the nickel salt is still clearly perceptible. The mixture is filtered, 
washed with hot and cold water, and dried. The product is then reduced 
with hydrogen at 350° C. 

With the aid of such a catalyst methane is converted with 2-1 times an 
excess of steam. Thus, with a contact volume of 18 ccs., and by conducting 
the methane once over the catalyst at a speed of 600 ccs. per hour at 650° C., 
@ gas containing 72-4 per cent. hydrogen is obtained. R. P. 


867. ImPROVEMENTs IN THE CATALYTIC DECOMPOSITION OF HYDROCARBONS. 
J. Y. Johnson. E.P. 323,855. Jan. 16, 1930. Appl. Nov. 8. 1928. 


A process is described for the conversion of hydrocarbons into hydrogen 
and carbon monoxide and/or carbon by means of steam, carbon dioxide or 
oxygen, by the application of heat, employing as catalysts, nickel, cobalt or 
iron, in admixture with artificial or natural aluminium compounds which 
contain besides oxygen at least one of the elements silicon, hydrogen, carbon, 
boron, phosphorus and sulphur, these compounds not being decomposed 
under the conditions of working. The catalyst may also contain an addition 
Se ae calcium oxide, or another alkaline earth or alkali metal 
H. E. T. 
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868. IMPROVEMENTS IN THE MANUFACTURE AND PRODUCTION OF ARTIFICIAL 


ces of a 
le glues, Russer. J. Y. Johnson and A. Carpmael. E.P. 324,004. Jan. 14, 
E. T. 1930. Appl. Aug. 14, 1928. 


This invention relates to the manufacture and production of artificial 
rubber by polymerisation of diolefines at temperatures below 150° C. The 
polymerisation products may be highly viscous, or may be plastic, elastic, or 
both, while the diolefines employed may be butadiene, isoprene, dimethyl 
butadiene or homologues in the presence of an alkali metal. H 
which do not take part in the reaction are used in admixture with the diole- 
fines, but ethers and organic hydroxy compounds must not be present. The 
following example illustrates the process :— 

irty parts of butadiene (1:3) are mixed with seventy parts of petro- 
leum ether of boiling range 40°—45° C. This mixture is polymerised for five 
to seven days in a rotating autoclave with 0-3 parts of sodium wire. The 
initial temperature amounts to 30° C. The heat evolved in the reaction can 
be remeved by moderate cooling. The greater part of the petroleum ether 
is driven off from the polymerisation product by heating to 50°—55° C., and 
is recovered. The sodium can be extracted from the polymerisation product 
by methyl alcohol or by washing with water. H. E. T. 
869. IMPROVEMENTS IN AND RELATING TO THE PRropuUCTION OF HYDROGEN, 

D. Tyrer and Imp. Chem. Industries. E.P. 328,048. April 24, 1930. 

Appl. Jan. 25, 1929. 

This invention relates to the production of hydrogen from methane or 
methane containing gases. The process may be worked continuously. A 


ed vessel containing molten iron is divided into two parts by a partition wall, 
ert all which by dipping below the surface of the molten metal completely separates 
irying the two gaseous zones, but leaves the iron free to circulate between the two 
t at a zones. Methane containing gas is blown in on one side of the partition and 
NO,) the oxidising air on the other. The oxidising air is most suitably admitted, 
ailer partly below and partly above the surface of the molten metal, in order to 
cs. of insure complete combustion of the carbon to carbon dioxide. If desired, 
green the gases may be blown in tangent ally so as to cause the molten iron to cir- 
ered, culate, or steam may be admitted with the methane containing gas. 
luced H. E. T. 
870. Preparation or Smica-cer. A. P. Okaloff. E.P. 328,241. Oct. 23, 
an 1928. 
~o Waterglass solution is poured with rigorous stirring into a hydrochloric 
Pp. acid solution in such proportion that the mixture remains acid. The silicic 
4 acid is left until it breaks up. The gel is broken into pieces, and a solution of 
ome alkali or emmonium salts of polybasic acids which contain enough ammonia 
7 to neutralise not more than 60—70 per cent. of the free acid contained in the 
gel is added. After standing 6 or 7 hours the gel is washed with water until 
ogen it is nearly free from salts, and dried at 150°—200°. T.A.S8. 
le or 
It or 871. Dismvrecrine, Insect Desrroyine, Droporisinc, on PERFUMING 
hich Process anp Apparatus. Electrolux Ltd. E.P. 328,242. April 15, 
bon, 1930. Appl. Oct. 15, 1928. 


In the suction stream of a vacuum cleaner having a fabric or similar material 
dust collector is inserted a solid disinfecting material and insect killer, such 
as para dichlor or para dibrom-benzine. This material is volatilized in 
air stream, thus purifying the exhaust air. A. R. 8. 
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872. Hyprocarson anp Oxycen Derivatives or Hyprocarsons. J. Y. 
Johnson for the I. G. Farbenindustrie Akt. E.P. 328,586. April 28, 
1930. Appl. Nov. 26, 1928. 


In the treatment of carbonaceous substances with hydrogen under pressure 
and at high temperatures in the presence of catalysts the reaction subsides 
or ceases after a more or less short period of time. This appears to be due 
to the formation of high molecular substances which are deposited on the 
catalyst. It has been found that the activity of the catalyst is preserved if 
the deposition of these high molecular substances is prevented by using a 
solvent which does not decompose, and suitable solvents of high boiling-point 
are found in anthracene or similar oils of an aromatic character. The process 
may be carried out by adding the catalyst to the initial material—e.g., mineral 
oil, or to the solvent, or to both. The catalyst can also be arranged in a fixed 
position, and the solvent can also take part in the reaction, but must be 
present in sufficient quantity to produce the desired effect. 

The oil may also be treated in the vapour phase together with hydrogen 
by passing through the solvent containing the catalyst. For example : (1) 
Carbon monoxide and hydrogen may be treated to form higher alcohols, 
whilst anthracene oil is forced through the reaction vessel to eliminate the 
high molecular compounds. (2) A heavy tar from low-temperature carbonisa- 
tion of brown coal is hydrogenated in the presence of chromium oxide and 

carb. By introducing anthracene oil into the catalyst chamber 
the heavy products are dissolved and the catalyst retains its activity. R. P. 


873. ManuracturE or or ActivaTtep Carson. T. A. 
Goskar. E.P. 329,630. May 19, 1930. Appl. Feb. 19, 1929. 

The invention relates to improvements in the method and apparatus for 
manufacturing activated carbon. Carbonaceous material, peat, lignite, or 
coal, is formed into pellets containing 40 to 70 per cent. of water. These are 
discharged into a vertical chamber, dried by hot gases, then subjected to dry 
distillation by gases from a later “ activating ” stage, and finally activated by 
heat and activating gases or vapours. The damp pellets form a seal at the 
top of the chamber, excluding air, and pass through the successive chambers 
by gravity. Rotative valves at the bottom of the apparatus remove a given 
quantity of the finished product at regular intervals. 

By applying the activating material in liquid form, the quantity admitted 
can be finely regulated to produce the required pressure in the activating 
ehamber, and the carbon produced is more porous, owing to the formation of 
gases from the inside of the pellets. After the apparatus has been started up 
the process is self-supporting, sufficient gas for heat requirements being 
obtained from the distillation and carbonisation of the pelleted raw material. 

With this method of preparing the raw material a high yield of good quality 
activated carbon is produced, and with this arrangement of apparatus regu- 
larity of operation and economy of heat are effected. J. M. F. 


874. ImPRoOVEMENTs IN THE MaNvUFACTURE J. G. Farbenind 
Akt.-Ges. E.P. 330,623. June 11, 1930. Appl. March 11, 1929. 

Usually when saturated hydrocarbons containing more than two carbon 
atoms are submitted to thermal decomposition in the gaseous phase, con- 
siderable portions of the hydrocarbons are converted into methane and are 
lost as far as the valuable olefines are concerned. If now, the initial material to 
be decomposed is mixed with between 1 and 9 volumes of methane for each 
volume of initial gas, then the formation of methane is restricted to a mini- 
mum. The undesirable formation of methane decreases almost propor- 
tionally with the amount of methane added, but for economic reasons the 
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be advantageously carried out from 600-700° C. at atmospheric, somewhat 
reduced, or in some cases elevated pressures, in the presence of porous mate- 
rials laden with metallic oxides having catalytic activity such as the oxides 
of zine, magnesium, calcium, uranium or silver. W. D. 8. 


875. Propvucrionw or Puvery Drvipgp Carson orm Cansow Buack. G. L. 
Lewis. E.P. 331,821. July 4, 1930. Appl. April 4, 1929. 


Gas containing hydrocarbons is heated to a high temperature, but not to a 


expansion or by additional cooling means, to a temperature just above that 
at which condensation of polymerised hydrocarbon compounds commences, 
and the gases are then burned under conditions of incomplete combustion 


876. MANUFACTURE OF ACETYLENE AND HypRoGEN From HyDROCARBONS. 
J. ¥. Johnson for the I.G. Farbenindustrie Akt. E.P. 332,057. July 17, 


1930. Appl. July 12, 1929. ° 


separated by scrubbling with solvents, acetone, cyclohexanone ; or by chemical 
means with the aid of cuprous salts, activated carbon, siliea gel, ete. ; or by 
cooling to a low temperature. The residual gas, which still contains large 
amounts of the original hydrocarbons, is in part led back into circulation 
with fresh gas and in part subjected to treatment in another electric arc. 
In some cases it may be advantageous to repeat the stages several times. It 
is also ible to add small amounts of hydrocarbons or other gases to the 
w 


. Improvements mx THe Propucrion or Hyprocey. C. F. R. 
Harrison and Imperial Chemical Industries, Ltd. E.P. 332,571. July 21, 


LY dilution of the hydrocarbons to too high a degree should be avoided. Addition 
| 28, of extraneous gases such as water vapour, hydrogen, carbon dioxide and the 
ike, are not detrimental and may even be an advantage. The process may 
sides 
due 
the 
ad if 
oint 
eral point at which carbon wi and separate out. ca 
ixed the hydrocarbon molecules to change to free hydrogen and heavier com- 
t be pounds, principally of the aromatic series, in which the carbon is held less 
firmly or in less stable combination. The gases are then cooled, either by 
gen 
ols, 
the quality OF Kind Of Carbon Diack W obtained is tie sale as 
isa- obtained when untreated gas is burned, but the quantity is very much greater. 
and Ww. L. 
wee 
3 
A. 
In the continuous manufacture of acetylene and hydrogen from hydro- 
for carbons such as methane by treatment in the electric arc, special advantages 
or are claimed when the operation is carried out in the following manner :— 
iry residual gases from a previous operation, are subjected to a treatment with 
by © or more electric arcs. The acetylene formed is then wholly or i 
he 
ors 
en 
ed 
ng 
of 
up 
ng process may be carried out under reduced, atmospheric, or elevated — : } 
al. 
ty 
1930. Appl. April, 19, 1929. 
id Hydrogen is obtained by the separate and consecutive passage of a methane 
containing gas and steam through a bed of incandescent coke. The tem- 
n perature of the coke must be as high as possible—e.g., 1500° C. The gas is 
a- passed through the coke and hydrogen is collected. As the reaction proceeds 
* the temperature falls, and when unchanged methane appears in the exit gases, 
o the gas supply is cut off and steam substituted. At this point the temperature 
h is about 1100° C., and the production of water gas follows. This continues 
i. until the temperature of the coke bed approaches 900° C., when steam is 
-. shut off and air is supplied. The air blast raises the temperature of the coke 
° again to the high level, and the cycle starts again. 
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The water gas produced in the second stage yields a further quantity of 
hydrogen by catalysis with steam. The gas used in the process to provide 
methane may be natural gas, coal gas, or cracked gas. The invention includes 
processes in which fractory material is used for the storage of heat, as the 
carbon produced is sufficient to supply norma! requirements. R. P. 


878. Fiorerrnc H. Blumenberg, junr. U.S.P. 1,734,197, 
Nov. 5, 1929. Appl., Dec. 15, 1927. 

Copper sulphate and calcium hypochlorite are ground together in molecular 
proportions. This material is mixed with cellular material such as diatoma- 
ceous earth or pumice, in the proportion of 100 to 30. Numeral distillates 
are purified by treatment with -5 to 5 per cent. of this material. Water is 
treated with 25 lb. per million gallons, and sewage or industrial waste liquors 
with 100-500 Ib. per million gallons. T. A. 8. 


879. Treatine AspHartic Ors ror THE PropuctIon oF AspHatt. M. R. L. 
Miller. U.S.P. 1,766,446. June 24, 1930. Appl., Jan. 8, 1927. 

The patent describes apparatus comprising an externally heated still fitted 
with means for air blowing and oxidation of the contents. Cooling coils are 
fitted in the lower portion of the still so as to be submerged in oil. Means are 
provided for controlling the circulation of fluid through the coils, thereby 
adjusting the temperature of the oil in the still in order to prevent destructive 
distilation. W. H. T. 


880. Punrrication oF SOLVENTS ADAPTED FOR USE IN Dry CLEANING. 
L. E. Gaume. U.S.P. 1,770,266. July 8, 1930. Appl. Oct. 18, 1924. 
The solvent to be purified is placed in a conical tank provided with a 
baffle-plate near the top. Pump suction is provided to draw liquid from the 
bottom of the tank and deliver it again into the tank above the liquid surface, 
it being dispersed by the baffle-plate to fall in small streams on to the liquid. 
Acid and soda are used in treatment and, due to the difference in density of 

on to the top liquid surface. A.R 


See also Abstracts Nos. 758, 759, 769, 780, 783, 891, 916 and 927. 


Analysis and Testing. 
881. Drreecr Derermination or Om rN Om-Warer-Soar Emutsions. 
L. N. Markwood. Ind. and Eng. Chem. (Anal. Ed.), 2 (3), 265 

The proposed method is based on the fact that soap-stabilized emulsions 
of the oil-in-water type are resolved by phenol. 

About 5 grms. of the sample is introduced into a graduated 10 c.cs. cylinder, 
care being taken that the upper surface is not smeared with the sample. 
3 c.cs. of 75 per cent. phenol solution are added drop by drop and the cylinder 
gently tilted back and forth. If necessary a further cubic centimetre of 
phenol solution may be added to complete the re-solution. 

The cylinder is then centrifuged for several minutes, and the volume of 
oil read directly the sp. gr. of the oil is determined by pyknometer and the 

tage of oil calculated. 

A Babcock flask may be used in place of the cylinder. In this case, after 
the emulsion is broken, water is added slowly down the stem, till the volume 
of oil may be read in the graduated portion. The oil is thus submitted to 
a gentle water wash which removes any dissolved phenols. Ww. L. 
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382. An FoR THE DeTERMINATION OF MettTING Pornts. L. M. 
Dennis and R. 8S. Shelton. J.A.C.S. 1930. 52. VIII. 3128. 


This method is particularly applicable for substances melting between 
room temperature and 300°C. which sublime or decompose on heating 
because of the short time of heating required. 


of which, along with a copper wire connected to the cool end of the bar, is 
to a potentiometer indicator calibrated in millivolts. 

To determine a melting point, the substance is dropped along the bar, 
when a sharp differentiation between melted and unmelted substance is 
noted. The pivoted arm is pressed into contact with the bar at this point 

taken. 


in this method than are quoted in the 

A melting point can be determined in 30 seconds accurate to 0-25° C. 

A.R.8. 

883. Tue Estimation or SutpHur rx Orcanic Compounps. H. Talihd 
and H. T. Clarke. J.A.C.S. 1930. §2. VIII. 3275. 


The substance is carefully oxidized by nitric acid in presence of potassium 
nitrate followed by fusion of the sulphate in the potassium nitrate. The 
sulphate is precipitated as barium sulphate. 

The method fails in the case of volatile sulphones or compounds producing 
sulphones with nitric acid. 

The process is applicable to compounds containing as little as 0-02 per cent. 
sulphur. A. R. 8. 


884. A Evecrricatty Conrrottep Tuermosrat. J. A. Cranston. 

Jane, 1930, 1459. 

The thermostat consists of a large square glass vessel divided equally by a 
suspended glass sheet. Water is kept in the vessel to a level of approx. 
2cms. above the sheet. One compartment holds the heating element, 
consisting of a Robertson radiator lamp, a paddle stirrer and a mercury 
thermo regulator having on electrode immersed permanently in the mercury. 
The other adjustable electrode stands in the capillary above the mercury. 
The circuit is completed through a coil of wire which, when current passes, 
draws to it a soft iron core mounted on one end of a balance beam, the other 
end of the beam is thus drawn out of a mercury trough which breaks the 
main heating circuit. 

The main heating circuit uses 250 volts and the L.T. current for the regulator 
is obtained by tapping the ends of a resistance wire in the motor circuit. 
Since current is required to actuate the thermo regulator continuously, 
economy is effected by using this supply to drive the motor. 

Test shows the accuracy of control over a period at 25° C. to be 0-03° C. 

A. R. 8. 
885. Evatvation or Lusricattnc Ors spy THE Work Factor MEeTHoD. 
, J. G. O'Neill and F. M. McGeary. Nat. Petr. News, June 11, 1930. 


The method is based on the oils’ behaviour in actual operation, simulating 
service conditions, and measured by increase in viscosity, neutralisation 
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number, precipitation number and carbon residue. The practical test covers 
100 hours, and is made in a special endurance machine designed to eliminate 
A table shows the initial and final rejection points for the different tests, 
and the “ Work Factor” is calculated from the results of analysis. To be 
acceptable an oil must not exceed any of the rejection points shown in the 
table and must have a “ Work Factor "’ of not less than -5 after the endurance 
test. 

The most serious question raised is regarding the effect on oils made from 


Table VIII. shows results obtained on three oils, having approximately 
the same chemical and physical characteristics before use. After the test 
there is quite a difference in each characteristic. Table X. divides the oil 
into three chief components, one having a viscosity of less than 140, one 
having viscosity between 140 and 500, and the third having a viscosity 
greater than 500 (Saybolt universal at 100° F.). 

It is doubtful if a single argument can be brought forward to justify the 
presence of such large percentage of oils having a viscosity below 140 and 
above 500 seconds. The lighter fractions are undesirable, because they are 
exposed to heat, steam and agitation, which rapidly vaporises them, whilst 
the heavy fractions are more liable to decomposition producing tarry or 
carbon deposits. 

A high work factor shows lower consumption. Consumption is tangible, 
but is probably the least important factor in the value of a lubricating oil. 
The most useful purpose of the work factor method is te induce manufacturers 
to produce oils of higher quality which will lower the ultimate cost as reflected 


by consumption and general lowering of cost of repairs. R. P. 


886. Docror Test Meruop Sranparpisep. Nat. Petr. News, 1930, 
22 (35). 40. 


Experience has shown that numerous factors in the preparation of the 
Doctor reagent and in the carrying out of the test greatly affect the results 
obtained. The method and apparatus are standardised as follows. 

The test shall be carried out in clean standard cylindrical 4 oz. sample 
bottles approximately 33 mms. internal diameter and fitted with clean 
cork 


stoppers. 

The Doctor solution is prepared by dissolving 125 grms. of NeOH in 
1 litre of distilled water, adding 60 grms. of Pb.O and agitating the mixture 
with air for from 6 to 8 hours at a temperature of 150-175° F. After cooling 
the solution is brought back to its original volume with distilled water, settled, 
and the clear liquid siphoned off into a container protected from air. 

Pure dry flowers of sulphur screened to 100-200 mesh should be used, 
and should be kept protected from dust. In carrying out the test the two 
most important variables are the volume of sample used and the interfacial 
area between the two liquids. 5 c.cs. of the Doctor solution are taken in 
the standard bottle, and 10 c.cs. of the sample under test added. The bottle 
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is corked and shaken vigorously for 15 seconds, 20-25 milligrams of sulphur 
are added, the bottle shaken vigorously for afurther 15 seconds and allowed 
to settle. It is important to avoid the addition of more sulphur than will 
just cover the interface. A black precipitate indicates H,S. If the sample 
becomes opalescent and much darker in colour after shaking, but gives no 
precipitate, elemental! sulphur and mercaptans are indicated. In the presence 
of mercaptans alone a clear yellow solution of varying intensity usually 
results. w. L, 


887. Fracrionat Awatyszs or Licur Mixtures. W. M. Schaufelberger. 
Oil and Gas J., 1930, 29 (16), 46, 163. 


The apparatus is constructed of Pyrex glass, and is sealed together in one 
piece to eliminate rubber joints and consequent chance of leakage. The 
fractionating column is 850 m.ms. long by 4 m.ms. internal diameter, and 
is insulated by a jacket evacuated to a pressure of 10-5 m.ms. of mercury 
or less. Column and jacket are heavily silvered except for a small window 
near the upper end. The packing is a double concentric spiral of No. 22 
nichrome wire. The still is sealed to the bottom of the column and is fitted 
with an intake line. The upper end of the column is fitted with a small 
tip from which the reflux drips during operation. A condensing tube is 
sealed to the top of the column, and is surrounded by a silvered vacuum- 
jacketed condensing bath container which is attached at the bettom by a 
cork. The upper end of the vacuum jacket of the column extends through 
the cork into the bath to prevent heat loss. A single junction thermocouple 
is situated in the condenser tube below the liquid level in the condensing 
bath. A manometer, sealed to the delivery tube from the column, gives 
the pressure in the column head, and with the temperature indicated by 
a potentiometer in the column head permits of the approximate identification 
of the constituents being removed. A vapour pressure bulb is sealed to 
the apparatus tor Gop A three-way stop 
cock connects the column with either a 1 litre wet test meter or a water 
jacketed measuring flask with a constant level manometer, while a second 
stop cock connects the measuring bulb to a vacuum line. 

The auxiliary apparatus required is a vacuum flask and electric heater 
for controlling still temperature, a vacuum flask, liquid air boat and stirrer 
for controlling condensing bath temperature, a potentiometer for reading 
the overhead vapour temperature, and a pump for evacuating the 
apparatus before commencing 4 run and for removing the constituents from 
the measuring bulb. 

Water and CO, must be removed from samples before admittance to the 
still. Volumes are measured at liquid air temperatures, and 30 to 40 c.cs. 
of liquid gasoline or rich gas or 75 c.cs. of lean gas are sufficient for a charge. 
The condensing bath is filled with liquid butane and liquid air foreed through 
a metal container submerged in it. As the atmospheric condensation 
temperature of the lightest constituent is approached heat is carefully 
admitted to the still sufficient to maintain atmospheric pressure in the column. 
Pressure control must be maintained with the condensing bath 
the distillation. Still heat input is regulated to give a reflux of 40 to 60 


minute. 
following maximum rates of removal have been found satisfactory :— 


CH, 125-160 c.cs./min. Iso C,H,, 15-20 c.cs./min. 
C,H, 65-75 c.cs./min. N-C, Hy 15-20 c.cs./min. 
C, H, 20-30 c.cs,/min. Heavier. Very slowly. 


As the temperature rises from the distillation range of one constituent 
to that of the next, a curve is plotted of temperature (in millivolts) against 


| 
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manometer readings in millimetres. These curves give the volumes of 
various constituents. Hydrocarbons below hexane may be identified by 
vapour pressure alone, but others are identified by the determination of their 
conditions, especially as regards pressure. 


888. DerrTecrion AND QuaNnTITaTIVE DETERMINATION oF CaRBON Disvt- 
PHIDE IN Fuets. F. Spansta. Petr. Zeit., 1930, 26. Motorenbetrieb, 

. 7-10. 

A method is described in which carbon disulphide present in fuels (benzine, 
benzol, etc.) is detected by alcoholic caustic soda or potash and the Xanthate 
formed determined by means of an aqueous ferric chloride solution acidified 
with sulphuric acid. A content of 0-05 per cent. carbon disulphide can be 
determined by this method. The procedure is as follows: 5 c.c. of the fuel, 
together with 3c.c. N. KOH or N. NOOH in 96 per cent. ethyl alcohol, 
are shaken vigorously for two minutes, then diluted with water to dissolve 
the Xanthate, and an aqueous solution of Fecl, acidified with sulphuric acid 
added. In the presence of carbon disulphide a blackish-brown precipitate 
is formed, becoming red on shaking with the fuel. Even 1 mgm. of iron 
Xanthate dissolved in the fuel imparts a red colour. Homologues of ethyl 
alcohol give the same results, and salts of nickel or cobalt can be used instead 
of iron salts. In these cases the Xanthates are yellow, nickel salts only 
being soluble in benzol, alcohol and acetone, and for cobalt salts ether must 
be added. 

The Doctor test can only be recommended to detect the presence of 
carbon disulphide up to 0-2 per cent. owing to the extended time necessary 
to precipitate the lead sulphide. 

A calorimetric method is next described in which two identical measuring 
tubes reading to a c.c. are used. 5 or 10 c.c. of a freshly prepared carbon 
disulphide solution of known CS, content (CS, dissolved in CS ,—free benzine) 
are added to one tube and the same quantity of the fuel under test added 
to the other. The same quantity of caustic potash solution in absolute 
alcohol is added to both solutions. After standing for some hours the solu- 
tions are mixed with equal quantities of water, shaken vigorously, and 
equal quantities of sulphuric acid and ferric chloride solution added. The 
iron Xanthate dissolves, and after standing the deep coloured layer is diluted 
with pure benzine or benzol until the colours of both solutions are identical. 
From the known CS, content of the comparison solution that of the test 
solution can be determined. Ww. 8. C. 


889. APPARATUS AND METHOD FOR THE DETERMINATION OF THE CoLOUR 
or Mryerat Ors SUBSTANCES AND THE EsTIMATION 
or THE QvuantiTaTivE Rewation ty Or Mixtures. S. Szalai. Petr. 
Zeit., 1930, 26. Motorenbetrieb (7-9). 

An apparatus is described which can be inserted in a Stammer- 
colorimeter or a similarly constructed apparatus for the determination of 
the colour of mineral oils. It consists of a metal case enclosed between two 
giass plates and containing an invariable comparison liquid (a mixture of a 
completely neutral cylinder oil mixed with a clear refined oil). To adjust 
the apparatus the cylinder is filled with the comparison liquid to the upper 
edge, and when no more air bubbles arise the inner metal cylinder is inserted, 
screwed down until the desired standard is obtained, and excess liquid 
overflows through an adjusting screw. This apparatus is placed in the 
colorimeter below the eyepiece on the side where no tube is immersed. The 
colorimeter is now ready for use. 


Basle 822.8 2 
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A very light oil can be tested by mixing it with a deep coloured darker oil 
whose colour is known; the mixture is then tested for its colour, and the 
degree of brightness of the oil in question can be determined from the following 
equation :— 
b. (1) 

b(n + 1)-n.e. 
where a is the colour of the unknown oil, 
b is the colour of the known oil, 

and ¢ is the colour of the oil mixture obtained by mixing n parts by volume 
measured in mms. of the liquid column of the known oil b with one part 
by volume of the unknown oil a. 

If it is desired to mix two known oils in a definite relation to one another, 
the colour intensity of this mixture is calculated from the following equation :— 

_~gbiat+) 
ent (2) 
where d is the colour of the darker oil, h that of the lighter oil, ¢ that of the 
oil mixture and n are the parts by volume of the lighter oil mixed with one 
part by volume of the darker oil. 

If a definite mixing proportion (n) is “onan in which two oils with known 
data are to be mixed, n is determined from :— 

h (c-d) 

(3) 

a {n-c). 
In mixing oils the individual components must be brought to the same 
temperature before mixing, and the colour determinations must be carried 
out at the same temperature. No air bubbles must remain in the experi- 
mental cylinder during the experiment. The comparison liquid must be 
renewed every six months. 

In determining the colour value of oils whose colours vary greatly Szalai 
recommends the use of two comparison oils, one for lighter and one for darker 
types of oil. By standardising this comparison liquid on a ruby glass, one 
can convert the relative comparison numbers so that any given coloured 
oil can be retested at any time. 

The colour of refined mineral oils from lemon yellow to dark tones and 
not too dark oil distillates can be accurately determined by means of this 
apparatus in the Stammer-Engler viscosimeter. W. 8. C. 


890. Vuiscosiry-Temperature Dracram. C. Walther. Petr. Zeit., 1930 
26, 755-757. 

A viscosity-temperature diagram is described which is obtained from the 
equation log log Vx = (log T—-2-309) + log log Vx where 
Vx denotes the kinematic viscosity, m is a characteristic temperature factor 
for each oil, and T is the absolute temperature. A diagram is constructed 
in which log log Vx, log T, Vx and °E are represented on the four sides of a 
rectangle. The value of M (log log Vx between O° and 100° C) for the oil 
can be found from the diagram. It can also be applied to determine the 
viscosity of an oil at a third temperature given the viscosities at two tempera- 
tures, and to determine the viscosity curves of mixtures of two or more oils I 
and II from the following equation:—log log Vx, = log log Vg, 


+ log log where represent the kinematic 


1, reapeotively, the percentage of oil I in the 
mixture and 100—a is that of oil II. wis 
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891. Derermrvation or Tar anp Brrumen Mixtures. J. Marcusson 
and Ph. Lederer. Petr. Zeit., 1930, 26, 866, 867. 


A method is described for the quantitative determination of bitumen or 
coal tar and coal-tar pitch (artificial asphalt) in mixtures of these, depending 
on the action of concentrated sulphuric acid to form water-soluble sulphonic 
acids with the soluble constituents of the asphalt and compounds insoluble 
in water. Three grammes of the sample are heated for } hr. with chloroform 
under a reflux condenser, and on cooling the insoluble matter is filtered, the 
solution freed from chloroform, and the residue heated and stirred for } hr. 
with 6¢.c. of concentrated sulphuric acid on a water-bath. The mixture 
is then added to 500 c.c. of water and filtered, after standing for several 
hours, through a suction filter. The precipitate is washed with dilute hydro. 
chloric acid until the filtrate is colourless, thus confirming that all coal-tar 
products have been removed. The precipitate is weighed. Pure brown 
coal-tar pitch gives 100—107 per cent. of sulphonation products. The reaction 
is almost quantitative if brown coal-tar pitch predominates in mixtures, 
but if coal-tar or pitch is present in greater quantities part of the brown 
coal-tar pitch goes into solution and the values obtained are too low. 

Mixtures of bitumen and brown coal-tar pitch can be determined by partial 
solubility. If the dry precipitate after the first sulphonation is resulphonated, 
poured into water, filtered, washed with very dilute hydrochloric acid and 
heated with water containing some ammonia, the brown coal-tar pitch 
dissolves and the bitumen compounds remain insoluble; these are washed 
with hot water and weighed. Results of the amounts of brown coal-tar 
pitch and bitumen present in mixtures of these compared with the actual 
values show that the method is satisfactory for technical purposes. W. S.C. 


892. Improvements Retatine Tro ANALYsING Gases oR Vapours. V. 
Henri. E.P. 329,111, May 15, 1930. Appl., April 9, 1929. 


When light rays including ultra violet are passed through a gas, then 
refracted or defracted, each type of molecule present will exhibit characteristic 
bands and lines which can be identified in the ultra-violet wavelengths so 
that the nature of the molecules can be determined, and the energy absorbed 
will bear a direct relationship to the amount of each substance present in 
the path of the light rays, so that by measuring the energy of the character- 
istic bands or lines quantitative analysis can be made. An apparatus is 
described for conducting the analysis. As regards the apparatus to be used, 
the first requirement is a source of light which will give an uninterrupted 
spectrum including the ultra violet. Various methods of making such a 
light are now known. 

The rays of ultra-violet light which have passed through the gas are re- 
fracted by two prisms in succession. These are constructed of a material 
which does not absorb the rays and which are rotatably mounted in the 
apparatus. 

The container for the gas is formed by partitioning off a length of the tube, 
which carries the collecting lenses and a slit diaphragm, by means of non- 
absorptive windows. After having been diffracted the rays of ultra-violet 
light are directed on to a frame, which may hold a photographic plate or 
fluorescent screen, so mounted that its angular position relative to the 
direction of the rays may be varied. 

The rays of ultra-violet light having passed through the gas container are 
directed to a concave interference grating mounted so that it can be rotated 
slightly. 
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The source of light, the gas container, and the interference grating are 
carried in a casing, which may be evacuated and which is provided with a 
window of non-absorptive or fluorescent material towards which the diffracted, 
rays are directed. R. P. 


893. ImprovemMENTs In Viscosmmetrers. A. E. Robinson. E.P. 330,042, 
June 5, 1930. Appl. April 2, 1929. 

This invention relates to improvements in viscosimeters for testing the 
viscosity of liquids, and refers more particularly to an apparatus for measuring 
the viscosity of liquids that are not transparent, such as paints, enamels, 
lacquers, dark oils or coloured syrups. The viscometer consists of a tubesof 
glass, vuleanite, porcelain or any other material which is a non-conductor 
of electricity, of predetermined length and diameter to conform with present 
standards for such apparatus. The lower end of the tube is tapered and 
provided with a plug of rubber, cork or other insulating material, on which 
are mounted contact strips of brass or copper. The contact strips are con- 
nected to an electric battery and lamp, so that when contact is made between 
the strips the lamp is lighted. The viscosity of the opaque fluid is deter- 
mined by taking the time in seconds for a metal ball to fall through the 
fluid and make contact with the metal strips. H. E. T. 


Refinery Plant. 


894. USED ON ABSORBER AT VAPOUR Recovery Ptanr. 
H. R. Linhoff. Nat. Petr. News, May 14, 1930. 

A modern vapour recovery and fire prevention system has just been 
completed by the Richmond Oil Co., California. The plant is designed to 
handle 5,000,000 cu. ft. of vapour per day at 40 Ib. pressure. It is estimated 
that the cost of construction will be amortised within three months and a 
profit of about $750,000 annually will be made. The new system is com- 
posed of tank regulators, a vapour collection and repressuring circuit, a 
three unit compression plant, an absorption tower, a distillation system, a 
high pressure stabiliser, and a special cooling tower. 

Vapour is supplied from five crude oil distillation units, 75 tanks con- 
taining crude and refined oils and the average vapour collected contains 
10—12 gals. of gasoline per 1000 cu. ft. 

Collection of the vapour is effected by vacuum through tank regulators 
which serve a dual purpose and consist of a pressure regulator and vacuum 
regulator controlled by a pilot valve operated by a single diaphragm. When 
the pressure rises in the tank, vapour is allowed to flow into the collection 
line, whilst the vacuum regulator is connected to an air-free dry-gas line 
and opens when the vacuum in the tank falls to a certain point, allowing 
the tank to fill up with dry gas. A similar regulator is used for the stills 
without the vacuum regulator. In addition the tanks are fitted with vent 
valves, explosion relief valves and flame arresters. 

The waste vapours are taken through lines which drain to a central point 
and removal of condensate is effected by an automatic vacuum unloader. 
In order to protect the compression plant against failure of this eqiupment, 
a special horizontal scrubber is placed in the main line near the plant. The 
compression plant consists of three 180 brake h.-p. Ingersoll Rand gas engine 
compressors which compress up to 40 Ib. gauge pressure. 
3c2 
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Means are provided to prevent the accumulation of condensate, and castor 
oil is used as a lubricant as it is insoluble in gasoline. The absorber is a 
16 plate bubble cap tower capable of handling 5,000,000 cu. ft. of gas per 
day and a maximum oil circulation of 500 gals. per minute at 40 ib. per 
sq. in. pressure. There are five intercooler sections for removing the heat 
of absorption from the oil. The sections are located between the first six 
plates of the absorber and consist of finned aluminium tubes, each section 
having 406 sq. ft. of cooling surface. They are manifolded in parallel and 
connected to a water cooling circuit. By use of these intercoolers heat is 
removed as it is evolved and a more highly saturated absorber oil is obtained. 

The distillation unit is composed of two heat exchangers, a steam pre- 
heater, and a combination stripper and fractionator. Vapours from the 
fractionator are taken to the top of the water-cooling tower where they 
pass through a primary condenser of Grisco-Russel bent tube sections. 
The condensate and vapour pass into a reflux accumulator and the uncon- 
densed vapour and excess condensate are taken to the final condenser. 
Reflux is withdrawn from the accumulator, dehydrated, and discharged 
over the top of the fractionator. The plant can handle 30,000—50,000 gals. 
of gasoline per day. The end point is controlled by a temperature regulator 
at the top of the fractionator. The lean oil from the stripper passes through 
heat exchangers and cooling sections. 

The stabiliser is a 50-plate column, a kettle, a reflux accumulator, and a 
heat exchanger with the necessary auxiliary equipment. The heat exchanger 
is designed to utilise the total heat available in the finished product to heat 
the feed. A differential feed controller, a differential reflux controller, 
and top temperature controller, control the operation. Temperature is 
maintained by regulating the steam admitted to the still. The cooling tower 
employed is a 14-section atmospheric Fluor tower with a primary box type 
condenser located at the top. R. P. 


895. Rorary Pumps. L. P. Barlow. E.P. 306,031, August 5, 1930. 
Appl. Feb. 5, 1929. 

The invention relates to inprovements in rotary pumps of the type in 
which roller pistons, held in a slotted rotor, are impelled round the inside of 
the pump chamber. With the special shape, size and positioning of the 
slots holding the pistons, and the inlet and discharge ports, the pressures 
about the pistons are so regulated that the latter never leave the surface 
of the rotor chamber. This prevents leakage from the high to the low 
pressure side of the pump. The pump has a high efficiency as the moving 
parts and the chamber are in positive contact, regardless of wear on either 
the rollers or the chamber. It can be operated either at low or high speeds, 
thus making it useful when driven directly from automobile engines. The 
pump runs without vibration, and with a minimum amount of noise, as there 
high outputs at extreme rotary speeds, making possible a very light weight 
pump of large capacity and small size, and is therefore peng se —- 
for use in aeroplane work. . F. 


896. Devices ror Execrricatty THE GRouND BY MEANS OF 
ALTERNATING CURRENTS OF VERY Low Frequency. R. Ambronn. 
E.P. 308,256, June 11, 1930. Conv. (Ger.), March 20, 1928. Appl. 
March 11, 1929. 

Alternating currents of low frequency are supplied to the ground and 
the special distribution of such currents is determined by a synchronised 
measuring instrument. The frequency of the current may be adjusted 
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between 0-3 and 10 periods per second. A portion of the current may be 

branched off and means provided to pick up the voltage between two points 

in the area being investigated and superimpose the two electric effects gained. 
G. 8. 


897. APPARATUS FoR SEPARATING Orn AND THE LIKE FROM Waste WATERS. 
Warsteiner und Herzoglich Schleswig-Holsteinische Kisenwerke A.-G., 
and G. Kersten. E.P. 318,087, July 24, 1930. Appl. Aug. 26, 1929. 


The invention relates to a device for separating inflammable light liquids 
or oils from waste waters from garages and such places. The device consists 
of a settling tank in which the light liquids separate out above the water, 
and solid bodies are collected in a bucket at the bottom of the tank. When 
a given quantity of the light liquid has collected, a float fills with it, sinks 
in the water, and by compressing air in an air bell in the float, forces air 
into the top of a water seal, so preventing the flow of liquids from the tank. 
A vent is provided for the escape of gases, and the water seal is provided 
with an air vent, so that it shall not be sucked completely dry. J. M. F. 


898. IMPROVEMENTS RELATING TO CENTRIFUGAL MACHINES. 
Speciality Co. E.P. 330,158, June 5, 1930. Appl., June 27, 1929. 


The invention relates to means for supporting, <y and centering 
rotating parts of centrifugal machines, or for limiting the movement of 


these parts normal to their axis of rotation. 
The effect of accumulation of solids in the rotor of such machines sets 


up waves in the liquid, and so increases the unbalanced effect, and, in 
machines fitted with the “ drag” device to aid balance of the rotor, causes 
“ chattering ” of the bearing, containing the “ drag” device,”’ on its seat. 

With this invention, the vibrations, transmitted to the system by the 
guiding means, are reduced to a minimum. 

A guiding member is provided which is independent of the main bearing, 
and is capable of lateral displacement, the latter being frictionally resisted 
and resiliently cushioned. A clearance is allowed between this member and 
the rotor, so that the latter has a limited independent lateral displacement. 
Spring buffers are provided between the guiding member and the casing, 
to provide further resistance to lateral displacement, and to lessen blows 
to the casing of the machine. Frictional resistance is further increased 
between the guiding member and the surface of the casing on which it is 
to slide, by a helical spring, pressing the guiding member downwards or 
upwards against a bearing’surface, the guiding member being held Lo 
rotation by any suitable means. J. 


899. Pweumatic Gauces ror InpicaTIneG THE LEVEL or Liquips 
P. Willmann. E.P. 331,033, June 26, 1930. Appl. April 29, 1929. 


The invention relates to the type of level indicating gauge used on tanks 
containing benzine in which a pipe extends into the liquid, the top being 
connected to a pressure gauge and means for displacing the liquid with a gas 
under pressure. The pressure for removing the liquid is equal to the pressure 
of the column of liquid, and is registered on the gauge. The pipe leads down 
to the bottom of the tank, and ends in a coil lying in the bottom of the 
tank, this damping out shocks in the liquid column. The pump for forcing 
air into the pipe is mounted apart from the gauge. It has a hollow body 
of rubber or such material which is compressed by a ram passing through 
the casing of the pump. The hollow body is secured to a fitting carrying 
nipples connected to the dip pipe and the gauge. Inside the hollow body 
is a helical spring which, in the compression position, forces the bottom of 
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the pump body against the head of the ram, so sealing the air opening in 
the hollow body. The ram can be locked in the compression position so 
that the gauge reads continuously. J. M. F. 


900. Caratytic Apparatus. The Selden Company. E.P. 331,468, Nov. 4, 
1929. Conv. (U.S.A.), Dee. 22, 1928. 


Catalytic apparatus is described for carrying out exothermic reactions or 
reactions which require very delicate temperature regulaticn. 3} It comprises 
a number of convertors or layers in series in a single shell or separate shells. 
At least one convertor or layer is provided with cooling means, operated 
with reaction gas, sufficient to permit it to function at loadings, largely in 
excess of normal, for commercial yields. The cooling means should be 
such that the cooling effect increases raipdly, or, preferably, in proportion 
to the reaction gas velocity through the convertor. This aforementioned 
convertor is followed by at least one convertor or layer provided with cooling 
means operated from a source other than the reaction gases issuing from 
the first convertor. The cooling means may be of the double counter- 
current type and may be capable of recirculation. Part at least of the 
reaction gases may be used for this independent cooling system before passing 
through the first convertor. Arrangements are also made for compensation 
of the non-uniformity of the convertor shell cooling. 

The apparatus may be used for various vapour phase catalytic reactions 
and among those suggested are oxidation of numerous organic compounds, 
purification of such compounds by selective oxidation, reductions, hydro- 
genations and condensations. It is particular suited for the contact sulphuric 
acid process. Ww. D. 8. 


901. Apparatus ror Brincinc Liquips anp Gas oR VAPOURS, OR BOTH 
Gas anp Vapours into Intrmmate Contact. S. G. Watson, D. M. 
Henshaw, and W. C. Holmes & Co., Ltd. E.P. 331,818. July 3, 1930. 
Appl. Apr. 3, 1929. 

This invention relates to,apparatus in which in a suitable chamber there 
are arranged stationary bodies of contact elements, these elements being 
bundles or brushes of twigs. The liquid is distributed over these by means 
of sprinklers located above them. 

In this invention the brushes are normally stationarily mounted in the 
compartments, though in some cases it may be found necessary to impart 
an oscillatory motion to them. 

Communication between adjacent compartments may be effected in any 
convenient manner that will secure that the gas or vapour will travel through 
several compartments in succession, and are preferably arranged to provide 
an extended path of travel for the gas. In each of the compartments plates 
or similar members are arranged. Brush elements are removably secured 
on both of the opposite sides of these members, and the plates may be perforated 
alternately adjacent to their upper and lower edges, so that gas entering a 
compartment may pass upward or downward on both sides of the brushca ry- 
ing member. 

For distributing the liquid over these brushes any suitable means, such as 
perforated pipes, troughs or sprinklers, may be employed. If necessary the 
liquid distributing means may be arranged so that motion may be imparted 
to it to improve the distribution of liquid over the brushes. Ww. L. 
902. Om, Burners. 8. J. M. Auld. E.P. 331,874. July 9, 1930. App. 

Apr. 9, 1929. 

This invention provides means for the fully automatic and efficient firing 

of oil burners such as are used in domestic heating plants, especially low-pressure 
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steam or hot-water systems. It enables heavy furance oil to be used 
reliably with such apparatus and provides an efficient automatic means of 
igniting the heavy oil spray. 

An ignited jet of light oil such as kerosene is caused to impinge on the spray 
of heavy oil to ignite the latter, the jet of light oil being ignited by causing 
air heated to above the spontaneous ignition temperature of the light oil to 
come in contact with the jet of light oil. 

The air is heated by passing over an electric heater disposed outside the 
zones of both light and heavy oil sprays. The heater is not exposed to any 
oil, and consequently does not become carbonized or fouled. Ww. L. 


903. Apparatus For Low Temprerature DisTILLaTION, DRYING AND THE 
Lixe. J. Y. Johnson, Assignor to I. G. Farbenindustrie A.G. E.P. 
331,879. July 11, 1930. Appl. Feb. 11, 1929. 

This invention relates to rotary furnaces and renders practicable the use 
of a revolving inclined bundle of tubes. The tubes are supported by means of 
plates rigidly mounted on one or more hollow shafts. The plates are provided 
with borings through which the tubes pass freely. The hollow shaft is cooled 
by the circulation of water, vapour or gases inside it. In order to ensure 
undisturbed expansion of the tubes a bundle may be employed in which the 
tubes are rigidly mounted to both end walls, the hollow shaft being rigidly 
attached to one end wall while being free to move in a boring in the other 
end wall. Also the shaft may be rigidly attached to both end walls while 
the tubes are free to move in borings in one wall. The bundle of tubes is 
surrounded by brickwork forming the heating chamber. Heating is effected 
by means of hot gases entering the chamber at from 600 to 650° C. and leaving 
it about 480°C. Part of the gases leaving the chamber are recycled after 
being brought up to the required temperature by admixture with combustion 
gases at about 1,200°C. The remainder of the effluent gases may be used in 
preheaters or for the production of steam, etc. w. L. 


904. CrosuREs ror Benzine TANKS AND THE Like. F. E. Krauss. E.P. 
332,790. July 31, 1930. Appl. Aug. 28, 1929. 

The invention provides a simple push type closure for benzine tanks, espe- 
cially useful on automobiles, as it is quicker and easier to operate, and vibra- 
tions tend to seal more tightly and not to loosen the cap. The filler nozzle 
on the tank has outwardly bulging sides, near the bottom, on part of its cir- 
cumference, and against these projections on the cap, containing a sealing 
ring, are pressed by a resilient member. 

Vibrations tend to pull the cap further down, thus compressing the sealing 
ring more. The closure also acts as a safety valve against any excess pressure 
set up in the tank due to carburettor fires. J. M. F. 


905. Liquip Lever Measurtnec Apparatus ADAPTED TO BE READ AT A 
Distance. H. Whidbourne. E.P. 333,289. August 11, 1930. Appl. 
May 10, 1929. 

The invention relates to a liquid level measuring apparatus for use in tanks 
to be read at a distance from the tank. A float moves freely up and down 
one limb of an L-shaped member, and can be locked on this member when 
a reading is taken. This is effected by putting into tension a cord or wire which 
forces the float to one side of the guide, a peg carried on the float engaging 
one of a series of holes in the vertical guide. When the tension is released, 
an arrangement of springs on the float returns it to its normal position so that 
it may follow the level of the liquid. One end of the wire is fixed to the hori- 
zontal end of the L-shaped structure, the other end to an operating handle, 
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the float engaging an intermediate point. The amount by which the cord 
can be pulled out before the float locks indicates the liquid level. The geo. 
metry of the arrangement is such that the movement of the wire is greater 
for a given change of float position when the latter is near the bottom of the 
tank. This gives a special warning of the approaching emptiness of the tank. 
already existing tanks. 


906. Means ror Detivertne Liquip at Rates or Fiow. 
E. T. Green and 8. Warnock. E.P. 333,378. August 14, 1930. Appl. 
July 31, 1929. 


The invention relates to means for delivering liquid at determinable rates, 
particularly for adding water to whole or broken grain. A siphon, fitted 
in clamps so that its height is adjustable, dips into a supply tank, the level 
in which is kept constant by a ball valve at the inlet. The outlet limb of the 
siphon is provided with a stopcock, of bore not less than that of the siphon, 
and below this is a fitting for taking standard nozzles. The bottom of a 
scale is attached by a pin to the nozzle, and a pointer on a gauge glass, on the 
wall of the tank, lays against this scale. This pointer is set at the liquid level 
in the tank, and its reading on the scale gives the rate of flow. A separate 
scale is necessary for each size of nozzle, as this limits the rate of flow. The 
height of the siphon regulates the flow more finely. = a Te 
provided with means for withdrawing collected air. J.M 


907. Frow MeTeRs FORTHE MEASUREMENT OF Liquip. J. Fraser, and British 
Petroleum Company Ltd. E.P. 333,581. August 15, 1930. Appl. 
May 15, 1929. 


The invention relates to flow meters for the measurement of liquid of the 
type in which liquid enters and is then delivered from one or more cylinders 
fitted with pistons, the motion of which, due to the passage of the liquid, is 
employed to operate counting mechanism. If the mechanism is such that the 
relative movements of the pistons and valves, controlling inlet and outlet of 
the liquid, is that of a simple harmonic motion the valves must instantaneously 
close the inlet and open the outlet passages. Therefore, in meters employing 
slide valves, the latter must have so little lap that leakage will occur between 
the inlet and outlet passages without passing through the measuring cylinder. 
In the present invention this is overcome by using piston valves which are 
connected with the measuring pistons by a link mechanism. This is such that 
as the piston approaches the end of its stroke its retardation is relatively 
increased and after reversal its acceleration is reduced, while simultaneously 
its controlling valve moves at a rate greater than the maximum which would 
occur if the mechanism produced simple harmonic motion of the 
piston. Thus the piston remains practically stationary at the end of its 
stroke for a finite period, whilst the controlling valve is making a rapid 
movement. Therefore the latter can be provided with adequate lap to prevent 
leakage, and yet ensure that the change from inlet to exhaust is sufficiently 
rapid for the correct operation of the meter. J.M. F. 


908. A ror Measurtnc THe or Liquip In A RESERVOIR: 
G. 8. Loy. E.P. 333,673. Aug. 21, 1930. Appl. June 5, 1929. 

The invention relates to a gauge for indicating the quantity of oil in the 
crank cases of automobile motors. A hollow rod is movable verticaliy in a 
guide fitted to the crank case wall, and the bottom is held out of the oil by 
& spring pressing against the guide and a collar on the tube. The bottom 
is graduated, as with the usual type of gauge, and the top is connected by 
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a flexible pipe to a suitable pressure gauge. By depressing the tube the 
air in it is compressed, and the pressure gauge reads the amount of oil in 
the crank case. Also, the oil wets the graduated part of the tube, and 
this can be withdrawn, with the guide member, to check the reading of 
the pressure gauge. This apparatus does away with the removal of the 
dip stick twice, once to wipe away oil splashes and the second time to take 
the reading. It also has the advantage over the usual type of air bell con- 
nected to a pressure gauge, that the bottom of the tube is, in its normal 
position, open to the atmosphere, so that changes of temperature and oil 
level in the crank case do not affect the reading. The combination of the 


two gauge systems allows the gauge readings to be checked at any time. 
J. M. F. 


909. Device ror Variations In Levet or Liguips. Inter- 
national General Electric Co., Inc. E.P. 333,793. Aug. 21, 1930. 
Appl. Oct. 8, 1929. 

The invention relates to a device for indicating liquid levels in a closed 
vessel in which it is impossible to use the usual gauge glass type. It is 
specially suited for oil-filled leading-in insulators fitted to oil containers. 
A plug is fitted to the top of the oil container, the bottom being hollow and 
sealed with a diaphragm, the underside of which is exposed to the oil in the 
container. This hollow part is connected through a capillary glass tube, 
cemented into the plug, to an enlarged spherical air-filled tube. The hollow 
is filled with a coloured liquid which rises or falls in the capillary, as the 
pressure, due to the head of oil in the insulator, varies. A transparent 
protective cap, also cemented to the plug, covers the tube which is graduated 
after calibration. J. M. F. 


910. A Device ror Measurine Liquips. I.-G. Farbenindustrie Aktienges- 
ellschaft. E.P. 333,836. Aug. 21, 1930. Appl. Nov. 27, 1929. 

Devices for supplying measured quantities of liquids for industrial purposes 
usually become rapidly worn, and necessitate frequent dismounting and 
cleaning of parts. The present invention provides a device whose efficiency 
is not affected by wear, and which is simple to dismantle. A slide, con- 
taining a receptacle to hold the given quantity of liquid, passes backwards 
and forwards over a plane surface, in which are inlet and outlet orifices. The 
slide is moved by a frame to which it is not connected rigidly, so that if the 
faces wear leakage will not occur. The frame is moved by any suitable 
means, with provision for altering its speed so that the rate of delivering 
the liquid can be varied. J. M. F. 


911. Ewnanctnc THe Frow or Ous Pree Lines. A. H. 
Ackerman. U.S.P. 1,754,296. April 15, 1930. Appl. Feb. 16, 1927. 
Viscous oils are made more fluid by the addition of a mixture consisting 
of naphthalene (133 Ibs.), anthracene (21 Ibs.), caustic soda (56 Ibs.), sodium 
phosphate (110lbs.), ammonium carbonate (20lbs.), granulated sugar 
(20 Ibs.), oil of mirbane (1 Ib.), sulphuric acid (}1b.), and phosphate rock 
(3 lbs.). The mixture is added to the oil in the proportion of 1 lb. to 
30 barrels, and in addition to rendering the oil more fluid assists in removing 
wax from partially choked lines. T. A. S. 
912. Apparatus ror Contactinc Vapours Soups. W. Miller 
Assr. to Gray Processes Corpn. of Delaware. U.S.P. 1,761,270. June 3» 
1930. Appl. Nov. 8, 1926. 
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A spiral plate is fitted between the tower and the jacket to cause the 
flue gases to circulate around the tower and the flue gas lines are fitted with 
thermostatically controlled dampers in order to mix air with the gases for 
temperature regulation. 

The tower contains a screen near the bottom to support the contact 
material with vapour inlet and outlet lines above and below the screen. 

Arrangements are also provided by means of valves and dampers whereby 
the hot flue gases can be passed downwards through the charge in order to 
heat this up to the necessary temperature before the spirit vapours are 
introduced. 


913. Orm-Varour SEPARATION AND ConpensaTion. J. E. Bell. U.S.P. 
1,764,190. June 17, 1930. Appl. Aug. 27, 1924. 


The invention relates to an improved method of separating oil and oil 
vapours coming from an oil heater, and of separating fractions of the 
condensate. 

The plant consists of a series of condenser towers, each having an oil 
vapour inlet above the liquid level, an inlet in the top for reflux cooling 
liquid, an outlet for condensed liquid near the liquid level, and an outlet 
for vapours in the top. The vapour from each stage is led into the next 
separator just above the liquid level, and flows through baffle plates against 
the downward flowing condensate, formed in the next stage, after this has 
been cooled by coils in the condensate of successive stages. The coils con- 
taining the condensate, by passing through the successive stages, reboil the 
condensate in the separators, the temperature in the separators falling pro- 
gressively at each stage. This produces clean-cut fractions, reduces the 
duty of the final coolers, and effectively stabilises the temperatures in the 
separators. J. M. F. 


914. FrRacrionation AND Apparatus THEREFor. W. K. Lewis, Assr. to 
Standard Oil Development Co. U.S.P. 1,767,298. June 24, 1930. 
Appl. Jan. 12, 1925. 

The apparatus comprises a cracking coil, a digesting chamber and a 
vapour separator. The pressure in the separator is maintained above 
atmospheric, and means for separating a light distillate, a heavy condensate 
and a tarry residue are provided. An aeriform fluid is circulated counter- 
current to the residue and the heavy condensate returned to the cracking coil. 

The process provides for the cracking and fractionation being conducted 
in separate zones under the same pressure in excess of 200 lb./sq. in., the 
pressure being maintained in part by the evolution of volatile products and 
in part by the introduction of gas to the fractionating zone in counter- 
current to unvaporised stock. The heavy vaporised products are condensed 
and separately collected in the fractionating zone and the heavy condensate 
is returned to the cracking system with fresh feed. G. 8. 


915. Arr or Distmtation. H. V. Welch, Assr. to International Pre- 
cipitation Co. U.S.P. 1,768,179. June 24, 1930. Appl. July 22, 1925. 


An apparatus for the separation of constituents of different volatilities 
from a vapour comprises a condenser with means for cooling the vapour in 
stages and separately collecting the condensates. A body of the liquid 
collected is maintained in the condenser so as to be heated by the vapours 
therein, and the vapours passing through the condenser are subjected to 
electrical precipitation at points adjacent to the cooling means to separate 
suspended matter. G. 8. 
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916. Apparatus For Om. Schwartz, Assr. to 
Research Co. U.S.P. 1,768,965. July 1, 1930. Appl. Feb. 18, 1922. 


Crude oil is used to cool fractional condensers and passes from them to a 
heating coil and vapour separator, where part of the volatile constituents 
are removed. The vapours are taken to other fractional condensers and 
the residue passed through a further heating coil. Vapours are again 
separated and the residue passed down an annular column fitted with baffle 
trays which surrounds the flue from the coil-heating furnace. The hot 
residue from the tower is passed through coils contained in re-run stills 
arranged in steps, to which the condensates from the fractional condensers 
are led. Each re-run still is surmounted by a fractionating column, filled 
with earthenware rings, and the fractions from the condensers are fed in at 
the top of these columns. Cold crude oil is also used in the residuum heat 
exchanger. The apparatus is designed to give great heateconomy. T.A.S. 


917. Treattinc Hyprocarsons. F. E. Wellman. U.S.P. 1,772,331. 
Aug. 5, 1930. Appl. Feb. 29, 1928. 

The inventor proposes to recover the expansion energy employed in various 
processes for treating hydrocarbons, such as cracking. Where vapour at 
high temperature and pressure is passed to a condenser the energy liberated 
by the pressure drop is usually carried away as heat by the cooling water. 
By installing a turbo-generator in the line leading to the condenser the 
energy liberated during the pressure drop can be converted into useful 
electrical energy. This can be utilised for various parts of the process such 
as: working blowers for recirculating flue gases, driving pumps at various 
stages of the process, heating the still or other parte of the plant, or for 
electric lighting apparatus. J. M. F. 


See also Abstracts Nos. 789, 802, 811, 816, 820, 832, 845, 847, 
936, 943, 945, 952, 962 and 968. 


Engineering. 
918. Tse Lusrication or Enorves. O. Thornycroft and C. H. Barton. 
Aircraft Engineering, 1930, 2, 36-39, 109-113. 

Practical experience and research have convinced the authors that the 
conditions of boundary lubrication do not occur in a properly designed 
internal-combustion engine. Experiments with single-cylinder engines 
showed that frictional losses varied with rubbing speed and viscosity—as 
they do when fluid lubrication is maintained—and such losses were not 
decreased by substituting a vegetable oil with a much lower boundary 
frictional coefficient. Moreover, even with vegetable oils, the friction under 
boundary conditions has been shown by Hardy to be many times in excess 
of that for fluid lubrication, and would probably cause failure of white-metal 
bearings and lead to unduly high mechanical losses in the cylinders. 

It has been the practice to recommend castor oil or mineral oils with a 
high content of bright stock for high duty engines. Such oils have flatter 
viscosity-temperature curves than distillate mineral oils, and thus tend to 
give lower consumptions. The authors consider, however, that distillate 
mineral oils of lower viscosity could be more generally employed if designers 
would incorporate suitable oil pressure relief-valves, scraper-rings on piston 
skirts and more adequate oil coolers. The belief that cylinder and bearing 
wear increases as the oil viscosity is reduced was not borne out by the results 
of tests on piston-ring wear or on special bearing testing gear. Experiments 
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on @ high-duty air-cooled motor-cycle engine at high operating temperat ures 
did not indicate ‘ 
mineral oils when compared with castor-oil and bright stock blends. The 
use of lower viscosity oils tends to give cooler bearings and, therefore, longer 
life to the white metal, though larger capacity coolers are required to cope 
with the greater heat flow from the underside of pistons, etc. These small 
advantages of the lower viscosity oils are augmented by easier starting from 
cold and lower mechanical losses. Starting teste on a specially cooled 
4-cylinder car engine showed that compounded oils gave abnormally high 
friction at low temperatures, probably owing to the maintenance of thicker 
oil films leading to viscous drag between the non-thrust faces. 

All lubricating oils decompose in use, notably in internal-combustion 
engines. Sludge forms in the oil in the crankcase and is deposited on the 
walls, carbonaceous deposits appear on piston crowns and in ring grooves 
and the viscosity, colour and acidity of the oils undergo a change. 

Regarding sludge formation, the authors consider that no laboratory 
oxidation test has so far been devised that will give a reliable indication of 
what may happen in use. Engine tests are essential, and the most reliable 
method is to employ a single-cylinder engine fitted with a centrifugal separator 
in the oil system. Results from this method showed that the preference for 
paraffin-base oils, such as Pennsylvanian, which is based on laboratory 
sludge tests, is not necessarily well founded. An asphaltic type lubricating 
oil gave only the same amount of sludge as a pure Pennsylvanian oil, of 
slightly lower viscosity, when tested during a 50 hour run. 

Frequently brown deposits resembling varnish are found on piston skirts 
and connecting-rods of engines which have been lubricated with mineral 
oils. There is no evidence that the deposit is harmful ; indeed it may prevent 
rusting when the engine is standing for some time. The. bright metal 
surfaces which are often seen with castor-oil lubrication may well be due to 
the corrosive action of the free fatty acids in this oil. A further disadvantage 
of castor-oil is the sticky, almost solid deposit which it gives under suitable 
conditions of heat and oxidation. This “ rubbery ” deposit usually appears 
in inlet ports, on inlet valve stems and on the cooling fins of air-cooled engines. 
The effect on volumetric efficiency and on cooling may be serious. 

The carbonaceous deposits in the combustion space, on piston crowns 
and in ring grooves, are mainly formed from the lubricant. Tests with 
town’s gas and various liquid fuels indicated that, for a given lubricating 
oil consumption, the amount of carbon formed was almost independent 
of the fuel unless very over-rich mixtures were used. The deposits were 
heavier with vegetable than with distillate mineral oils and also increased 
as the bright stock content of a mineral oil was raised. The authors con- 
sider that, beyond the small amount of inorganic ash due to road dust, etc., 
the deposit is due to the cracking and partial combustion of the lubricant 
which is sprayed into the combustion space towards the end of each com- 
pression stroke. Their tests indicated that 10-20 per cent. of the lubricant 
consumed went to form the deposit. The remainder was vaporised and 
burnt completely or else passed out with the exhaust. This theory explains 
the heavy carbon formation of bright stocks which have a high resistance 
to evaporation and oxidation. The inability of vegetable oils to vaporise 
without decomposition explains similarly their high carbon formation. 
Carbon in ring grooves and the carbon content of crank-case sludge is attri- 
buted to the interchange of clean and partially cracked lubricant between 
the crank-case and combustion space by the pumping action of the piston 
rings. The oily matter in crank-case sludge is, however, attributed to oxidation 
in the crank-case itself. 
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The general conclusion of the authors is that distillate mineral oils of 
moderately low viscosity, from whatever type of crude they may be obtained, 
are more satisfactory for internal combustion engine lubrication than vege- 
table or compounded oils or than mineral oils containing much bright stock. 
Slight alterations in engine design to limit consumption and to cope with 
the greater heat flow are all that are necessary. G. B. M. 


919. Résumé or Section Parers or Wor~p Power Con- 
FERENCE. Automobile Engineer, 1930, Sept. 20, 337. 

The position of research on the light petrol engine was dealt with by 
Rowell and Williams in the form of a biographical study grouped under the 
headings of fuel, ignition, combustion, lubrication, ete. Development appears 
to depend on all-round refinements rather than in any specific direction. 
There are still important differences of opinion amongst various investigators 
some contending that detonation is explained by the existence of peroxides 
in nuclear drops, while others state that it is not due to chemical action. 
Others, again, contend that pinking can be eliminated by turbulence and 
more done by studying combusiton chamber shape than by doping the 
fuel. 

The development in France was treated by Dauvergne, who pointed out 
that the 1908 tax made power a function of cylinder bore and resulted in 
engines with a longer stroke and higher speed. In 1913 the tax was based 
on bore, stroke and speed, but the difficulties of determining the proper speed 
for taxation led to further changes in 1927, when the speeds were fixed at 
two values, for low and high speed engines respectively. The result has been 
a further speeding up to as much as 5000 r.p.m., a valuable development 
from the point of view of improving materials and design. 

Herzfeld expressed the German view. Increase of speed and efficiency 
reduced manufacturing and running costs. The limit of compression ratio 
increase as a means of raising efficiency is the supply of anti-knock fuels. 
Special cylinder head designs are suggested. The measurement of anti- 
volume for private cars, and on fuel/vehicle weight for commercial vehicles. 

There is little information i ing aero engines, but it is suggested 
that reliability is more important em: weight and that continuous output 
should be reduced to one-half of peak output. 

The high-speed Diesel engine still works at the relatively low mean pressure 
of 85 Ib. per sq. in. and the speed does not exceed 1400/1600 r.p.m. The 
lorry design is twice as heavy as a carburetter engine. Diesel engine 
has a better acceleration and flexibility than the petrol design, but it is 
necessary so to improve it that speeds of at least 2000 r.p.m. can be reached, 
in order to obtain a good weight ratio with consequent price reduction. 

Dickinson dealt with the state of research in the U.S.A. and emphasised 
the marked increase in work of this type during the last ten years. The 
results are seen in increased speeds, heavier design of crankshafts, lighter 
reciprocating parts, higher volumetric efficiency and increased compression 
ratios. Engines cooled with glycol at 150 Cent. only lose about 3 per cent. 
in B.H.P. with marked improvement in weight and head resistance of 
radiator. 
istics of nozzles and sprays for oil engines, recent experiments in the latter 
direction showing that in a typical system the flexibility of the pipe system 
contributed materially to the behaviour of the spray. 

Experience has shown that economy dictates the use of as heavy a fuel 
as possible for petrol engines, the limit being set by undue crank-case dilution 
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and by starting difficulties. Vapour lock determines the distillation 
characteristics of aviation fuels at the light end and it is desirable that more 
attention should be given to the design of pipe lines to the carburetter. 

R. 8. 


920. Moprrn Rerrvine Scrence anp Practice: No. 18. Hear Excuanag, 
G. A. Burrell. Nat. Petr. News, 1930, 73. 


The extended use of tube stills and the vaporisation of so much of the 
charging stock in columns leaves little residue for liquid heat exchange in 
modern refinery practice. It is still possible and practical, however, to heat 
the crude on its way to the still from 70°-400° F. by using heat exchange 
to cool the various cuts taken from the towers. 

Modern concepts of heat transfer indicate that, for efficient exchange, 
the velocity of the liquid currents must exceed by an ample margin the 
critical velocity above which turbulent flow replaces stream-line flow. This 
critical velocity is inversely proportional to the pipe diameter and directly 
proportion to the fluid viscosity. 

Most heat exchange calculations are. based on the overall coefficient of 
heat transfer, usually denoted by “ K ” in the petroleum industry. “ K ” is 
the number of B.Th.U.’s transferred per hour per square foot of surface per 
degree of mean temperature difference on opposites sides of the surface. 
This coefficient is dependent on the relative velocities of the two exchanging 
fluids, on their viscosities and gravities, on the type of exchanger employed 
and on its condition. For the double-pipe, counter-current type of exchanger 
“K ” may vary from 5 B.Th.U.’s up to 125. A value of 30 to 40 is a fair one 
for oils of the gas oil type at usual relative velocities. Shell and tube exchangers 
give higher coefficients owing to the better disposal of the surfaces. 

The evaluation of the requisite exchanger surface is usually based on an 
assumed value for the overall coefficient taken from experience with similar 
oils under similar flow conditions. An approximation can, however, be made 
to the probable value of “ K ” by a method outlined in this paper. Examples 
are worked out by this method and also by a more precise method which 
takes into account the effect of stagnant films at the exchanger surface. 
G. B. M. 


Enoine Acceteration. C. 8. Bruce. S.A.E. Journal, 
1930, 27, 274. 


The final tests of the series conducted by the Bureau of Standards are 
described and include an example of a very careful comparison of two 
spirits differing only to a small extent in volatility but crossing and recrossing 
in the distillation curve. The measured accelerations obtained with the spark 
accelerometer agree very closely with the predicted behaviour from a study 
of the distillation curves. Typical diagrams are given for updraught, down- 
draught and multi-carburetter systems, the latter giving the best perform- 
ance due to the shorter time required for wetting the manifold walls. 

Road acceleration tests have been shown to yield information which is 
not sufficiently precise to detect differences between fuels readily, but these 
coupled with laboratory tests have shown that, while a difference in time for 
road acceleration of 0-2 sec. in 6 secs. is about the maximum which can be 
obtained with extreme fuels in a normal car, this difference is quite sufficient 
to make a marked difference to the “ feel ” of the car when in use. Differences 
greater than this are not due to the fuel and depend on carburetter des 
inlet air heating, manifold temperature, accelerating well design, etc. — 
effect of fuel volatility is qualitatively independent of engine design. Increase 
of heat supplied to the manifold, of fuel volatility, and of accelerating well 
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charge all tend to increase acceleration at low speeds, but if the mixture is 
supplied sufficiently rich to give maximum power (at the cylinder end of the 
manifold) then the above alterations to conditions will decrease acceleration 


at high speeds. R. 8. 
922. Dreset Enorves ror C. L. Cummins. S.A.Z. Journ., 
1930, 27, 285. 


Automobiles fitted with a four cylinder engine of Cummins design, 4} in. 
bore and 6 in. stroke, are described as regards performance. The designed 
operating speed was 1000 r.p.m., but considerably higher speeds (2200 r.p.m.) 
were reached in some of the tests, a record being made on the Daytona beach 
at a speed of slightly over 80 m.p.h. in a car weighing 4500 lb. The same 
car completed a 436 mile run at an average speed of 42 m.p.h. Gear i 
was rarely necessary, even with a 2} to 1 high gear ratio, and only 39 galls. 
of fuel were used for 1060 miles. 

The fuel system consists of a gear pump which delivers fuel at a slight 
pressure to a distributing disc, surplus fuel being bye-passed to the gear 
pump suction line. As the distributing dise revolves it first opens a port 
to a simple plunger pump which has a variable stroke to control the engine 
output. At the end of the stroke of this pump the distributing disc connects 
it to one of the spray valves, which is charged during the suction stroke of 
the working cylinder. The distributing disc then allows the fuel pump 
to refill, and this operation is followed by delivery to the next fuel valve 
requiring a charge. Thus a single fuel pump feeds all the power cylinders, 
and distribution errors and difficulties are eliminated. . 

The fuel valve consists essentially of an open nozzle with two holes at a 
wide angle, and above the nozzle remote from the combustion space is a large 
diameter needle valve. The valve is raised during the engine suction stroke, 
and this action prevents the ingoing fuel from leaking downwards through 
the orifices. During the compression stroke air from the cylinder is forced 
through the nozzle orifices into the fuel, which is prevented from escaping 
back into the delivery pipe by a small ball valve, and thus at the end of 
compression there is an emulsion of fuel and heated air above the sprayer 
holes and below the raised needle valve. This valve is then sharply dropped 
on to its seat, giving an efficient spray into the cylinder. 

In order to improve turbulence the centre of the piston is fitted with a 
chamber having a small orifice at the upper end. This chamber becomes 
charged with hot compressed air during compression, and as expansion takes 
place the air issues through the nozzle directly against the issuing spray and, 
later, against the portion of the charge liable to be over-rich. This device 
prevents carbonising of the sprayer and allows high mean pressures of the 
order of 140 lb. per sq. in. to be attained and at a piston speed of 1600 ft. per 
min. Further to improve turbulence the outer edge of the piston is flattened 
so as to force air inwards at the end of the compression stroke and to give it 
a swirling motion. R. 8. 
923. Smatt Dreset Enotes. H. D. Hill. S.A. E. Journal, 1930, 27, 

282. 

Combustion chambers of the Dornier, Bessemer, Deutz, and Benz engines 
are described and discussed. The author then gives a detailed description 
of the Hill engine, which makes use of a form of pre-combustion chamber 
differing from the Deutz and Benz designs in that there is a comparatively 
large orifice between it and the cylinder proper, a single plain orifice being 
adopted for spraying the fuel. The auxiliary chamber (ante-chamber) is so 
arranged as to promote turbulence as the rich mixture of fuel and air issues 
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therefrom. The absence of small holes, which restrict flow and lead to cooling, 
between the ante-chamber and the main cylinder make it unnecessary for 
hot wire or similar starting devices to be used. 

The ante-chamber pressure rises to between 800 and 850 Ib. per aq. in. 
and that in the main cylinder to 700 Ib. per sq. in. 

The engine is capable of using fuels between 20 and 40° Baumé and the 
consumption in the 5in. x 7in. and 6in. x 10 in. models varies between 
0-42 to 0-46 Ib. per B.H.P. hr. 

The 5 in. engine runs at a speed of 1000 r.p.m. developing 75 B.H.P. in 
six cylinders. R. 8. 


924. CooLtep ror VaLvEs In INTERNAL ComBuUSTION 
Motorenfabrik Deutz Aktiengesellschaft. E.P., 309,835. April 8, 1930. 
Appl., May 15, 1929. 

The invention relates to the water cooling of nozzle tips for fuel injection 
nozzles provided with a needle valve for controlling the orifice. The nozzle 
tip is fixed to the nozzle body by a nut, the bearing surfaces being ground to 
ensure a fluid-tight joint. By inserting a separating piece in the water jacket 
the cooling water is forced right round the jacket, which extends round the 
fuel passage leading to the orifice. The nozzle tip is held rigidly in place by 
being fixed to the end of the water supply pipe. 

With this construction the cooling water can get very close to the fuel 
passage and the bottom of the nozzle tip. The nozzle and nozzle tip can be 
changed quickly and cheaply. J.M. F. 


924a. Furet Pumps ror Dreset Enornes. Motorenfabrik Deutz Aktien. 
gesellschaft. E.P. 315,305. May 8, 1930. Appl. July 26, 1929. 


The invention relates to a construction of fuel pump for Diesel engines of 
the vehicle type, in which simplicity must be accompanied by a high degree 
of safety and reliability. The fuel pump affects reliability and quality of the 
working process more than any other part. 

By the general arrangement and design of engine parts the accurate working 
of the pump is ensured; it is not affected by wear of parts, and cannot be 
altered by any mechanic who erroneously supposes readjustment is necessary. 
This is accomplished by using a pump in which the variable-lift cams are 
formed on a single cam sleeve. and all the rollers are continually pressed against 
them by spring action, thus eliminating adjusting members for effecting 
uniform distribution of load on all cylinders. Therefore the cams cannot be 
adjusted relative to one another, the plunger stroke cannot be altered, and the 
moment of injection is unalterable. 


a uniformity of pump output within « variation of about 5 per cent. ; 
usual variation in practice is about 15 per cent. J.M. F. 


925. Two-Srroxe Liquip Insecrion Enorves. H. R. Ricardo. 
E.P. 333,638. May 21, 1929. 


The pistons of opposed piston two-stroke engines are arranged to be out of 
phase so that at the inner dead centre there is an axial displacement of the 
charge at the time of fuel injection. The port arrangement is such as to impart 
a rotary movement to the inlet air, and this movement, which persists during 
the compression stroke, together with the axial movement at the end of 
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Road Construction. 


926. Stanparp Srecrrications ror Roap Tars. M. Maczyuski 
and W. Skalmowski. Brenstoff-Chem., 1930, II (13), 268. 


Standard tests and specifications for surface dressing and grouting tars have 
been prepared at the request of the Ministry and the Road Construction Con- 
gress, Warsaw (1929). 

They differ in few respects from the German standard. 

The softening point is determined up to January 1, 1931, by the Kraemer— 
Sarnow method ; thereafter by the Ring and Ball method. 

The specifications for both kinds of tar are given as follows :— 


Surfacing 
tar. 
Spec. graviting @ 25°C. max. .. 1-220 1- 1235 0-002 


Water content—per cent. by weight 0-05 (max.) 0-5 (max.) 0-05 
Boiling range limits — 


Light oil to 170°—per cent. by wt. 1 1 

Middle ,, 170-270°— 12-17 8-16 

Heavy ,, 270-300°— 4-12 6-12 

Anth. ,, 300-350°— 14-27 6-16 

Pitch (residue) 55-65 55-65 

Softening Pt. (Kraemer-Sarnow) 60-75° 60-75° 

Tar acids (phenols)—per cent. by vol. 4 (max.) 4 (max.) 1 
Naphthalene—per cent. by wt. .. St 3 1 
Raw anthracene—per cent. by wt. . ot 1 
Viscosity (Hutchinson) secs. ne 3-15 20-100 

Free carbon—per cent. by wt... 5-16 5-18 0-5 
Ash—per cent. by wt. oe oe 0-5 0-5 0-1 
Flash point .. as Notgiven Not given 


H. B. T. 


927. Brrumrnous Rerreap. C. P. Owens. Proc. of 16 Ann. Conf. on 
Highway Engineering, Michigan. February, 1930. 

The retread type of road construction seems to meet conditions in Missouri 
better than any other type. The first retread work (1927) was carried out on 
clay-bound macadam roads which, although showing no sign of base failure, 
were rough and difficult to maintain. A two-inch surface was built using 
crushed limestone and flint (graded 2} in.—} in. and 1} in.—}in.), together 
with light and heavy grades of tar and a medium grade of cut-back asphalt. 
From the experience gained and with the aid of new and more mechanical 
equipment, it was possible to study the method of construction and to observe 
the results obtained under various climatic and soil conditions. Heavier 
tars (40-50 viscosity instead of 25-40) and cut-back asphalts were used and 
the base was primed before retreading, using a light tar (11-18 viscosity). 
The present procedure is to blade the base and then to prepare it with a priming 
of 11 to 18 viscosity tar at quarter gallon per square yard. The coarse aggre- 
gate consisting of 2} in. to | in. mesh limestone is then spread on the road 
from dump trucks to the extent of 140 Ibs. sq. yd. After spreading, a blade 
machine is used to eliminate irregularities and to true up the cross-section. 
The blading is followed by an application of bitumen at the rate of half gallon 
per sq. yd., using either cut-back asphalt or refined tar, and this in its turn is 
followed by a second blading with a multiple blade maintainer. Too much 
blading or lateral movement of stone will result in the segregation of aggregates, 
the only blading necessary being partially to mix and turn the stone, to level 
3D 
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the surface to its true cross-section and profile, and to eliminate high spots 
and depressions. Following this, the entire surface is rolled once and then 
allowed to lie until hard enough to support trucks. The next process is to 
spread limestone or flint chips at the rate of 12 to 15 1b. per square yard, 
and then to apply a second coat of bitumen to the extent of 0-3 gallon /sq. yd., 
followed by a thorough rolling. A second application of chip is then made 
(18-20 lb. /sq. yd.) and distributed uniformally by means of a broom drag. 
After the chips are spread a third application of bitumen is made at 
0-3 gallon/sq. yd. A final heavy dragging or honing process forces the coated 
chips into the voids and depressions and shaves off all the bumps. A thorough 
rolling completes the retread operations. After the retread has been down for 
several months, it may prove desirable to seal the surface with an application 
of light grade asphalt (200-250 penetration). Usually quarter gallon of asphalt 
and 25 lb. of sharp sand per sq. yd. are sufficient. The author concludes his 
paper by giving the advantages of retread, together with the most recent 
specifications used in retread construction, and typical cost ~ 2 


928. Merruops or Urtiisinc Perroteum Resipvats anp By-Propucts 
(Part Il). A. E. Dunstan. Refiner, 1930, 9 (8), 120. 

Asphaltic residue of good quality commands a good price as road-making 
material, etc., but poor quality residue, unless suitable for the production 
of heavy lubricating oils, can only be used as a low-class fuel. The combustion 
of asphalt presents few difficulties, providing precautions are taken to maintain 
the material in a liquid form and a suitable firebox is chosen. Where coal 
fines or low quality coal slack is available the residue can be used as a binder 
in briquette making. 

Petroleum coke has an extremely low ash content, high thermal value and 
is low in volatiles, but its general friability and high content of powdery matter 
offer many transport and utilization difficulties. Its most important use is as 
an ashless, almost smokeless, rich fuel. It cannot be used alone on firing 
chain grates and stokers as the absence of the protective layer of ashes makes 
the heat on the grates much greater than normal. It is usual to mix the coke 
with an equal quantity of coal or to cover the bars or grates with a protective 
layer of firebrick. The main use for petroleum coke, apart from that used by 
refineries as fuel, is as domestic fuel, though the only type suitable for this 
use is the larger normal coke-like lumps. The coke is also briquetted, the bind- 
ing material often being acid sludge. 

Waste gases are often scrubbed by middle oils, the stripped gas burnt 
and the absorbed gas recovered as motor spirit. Cracking gases are also used 
to form various alcohols. 

Natural gas is used as a refinery fuel and also as a commercial and domestic 
heating unit. It is also stripped to produce a spirit which though very wild 
is used to blend with normal motor spirit to lower its boiling range. W. L. 


Antidetonation. 


929. Tue Use or Synruetic Fuets Internat Comsustion 
Paul Dumanois. Annales, 1930, 2, 419—432. 

The kinds of combustion which can take place in the cylinder of an engine 
and the various factors which lead to pinking are discussed, and it is shown 
that the effect of anti-detonants is to suppress the formation of unstable 
compounds during the compression stroke and not to slow up the rate of 
combustion. 
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This is confirmed by experiments on the oxidation of pentane and hexane 
in a steel bomb. 

In conclusion the properties to be considered in the evaluation of a fuel 
are stated. A. J. G. 
930. Deronation anp Lusricatinc Om. King and Moss. Engineering, 
1930, 180, 31—33 and 99—101. 


In earlier experiments in which mineral lubricating oil was added to petrol 
composed mainly of paraffins no easily measurable effect on detonation was 
produced by as much as 5 per cent. of added oil. During a series of tests 
on metallic dopes it was found that colloidal gold procured from the oleate 
of the metal had a pro-knock effect, and that a lubricant such as oleine, when 
added to a fuel containing metallic dope, partiy inhibited the effect of the 
dope. 

The tests now described are an elaboration of this work and were carried 
out on the E35 engine running at a speed of 900 r.p.m. The lubricating oil 
consumption was about 1} per cent. of the fuel used at full load. 

The petrol adopted as the basic spirit for the blends tested was a commer- 
cially obtainable aviation containing approximately 57 per cent. paraffins, 
35 per cent. napthenes, and 8 per cent. aromatics by weight. 

When nickel carbonyl was added to the petrol in a sufficient quantity to 
raise the H.U.C.R. by 1.55 ratio it was found that the addition of 14 per 
cent. of castor oil, oleine or oleic acid destroyed nearly the whole effect, and 
that 3 per cent. of mineral oil destroyed about 68 per cent. of the effect of the 
nickel compound; 0.25 per cent. of mineral oil destroyed 16 per cent. of 
the nickel effect. In the limit the addition of the oils destroys the whole 
effect of the dope, leaving the H.U.C.R. of the basic spirit unimpaired. Iron 
carbonyl was similarly affected. Tests at higher inlet air temperatures 
showed similar results, but of a more marked nature. 

The action on petrol doped with ethyl fluid was not nearly so intense as 
in the above examples, but was of the same general character, except that 
larger concentrations of added oils were required. Acid rape gave a slight 
increase in H.U.C.R. when the engine was run without inlet air heating, but 
there was a reduction when the air was heated somewhat. 

Tests with a 50/50 mixture of the petrol and commercial benzol also showed 
losses of benzole effect which increased as the inlet air temperature was raised. 
An examination of the effects of castor oil was made possible by increasing 
the solubility of this oil by the addition of 5 per cent. benzole to the 
SS ae rose with the addition of the castor oil at low 

inlet temperatures, but fell at higher temperatures. When castor oil was 
added to the 50/50 benzole blend the H.U.C.R. fell with the quantity added 
at both low and higher temperatures. 

Various tests were made to determine the relation between the tests 
described and the effect of high lubricating oil consumption in practice, and 
also to determine the effect of the degree of dispersion of the added oil. As 
an approximate basis for comparison it is suggested that the first 14 per cent. 
of oil used may be taken as necessary for lubrication and that half the remainder 
exercises the same effect as though it were admitted in solution in the petrol. 
It is pointed out that fuel testing engines which consume more than 1} per 
cent. of lubricating oil may give misleading results in certain cases. R. 8. 
931. ComBusTION IN THE GasoLINE ENGINE BY CHEMICAL 
Mrans. Withrow, Lovell and Boyd. Ind. and Eng. Chem., 1930, 22, 
945. 


ABSTRACTS. 


The experiments were made on a single cylinder engine with an “ L ” head 
and 2{ in. bore by 4} in. stroke. ee 
3D2 
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heads used all gave a compression ratio of 5:1. A Stromberg carburettor 
was fitted without inlet air heating. A special sampling valve was designed 
to enable gas samples to be taken over short intervals of the cycle and was 
coupled to an electrical indicator to show the precise time of opening and 
duration of opening. Samples could be taken over periods from 2 to 12 degrees 
of crank angle. Tests were made with the mixture strength adjusted to 
give maximum power and the engine was run for at least half an hour before 
samples were taken. The gas was collected in a modified Orsat apparatus 
at the rate of about 1 c.c. per explosion. Nine positions in the cylinder 
head were examined in respect of change of oxygen content, effect of engine 
speed on progress of combustion wave in centre of combustion chamber, 
effect of engine speed on progress of combustion wave along wall of com. 
bustion chamber, and effect of spark advance on progress of combustion 
wave. Over the range of speed studied (500 to 1200 r.p.m.) the speed of the 
combustion wave varied as the speed. Comparison between the speed of 
the wave with slight and heavy detonation showed practically no difference, 
except at one point most remote from the plug, and even here the difference 
was so small as not without other evidence to justify the conclusion that 
detonation is accompanied by an increase in the rate of flame travel. Other 
tests showed a more definite increase in the last fourth of the combustion 
space with heavy knocking. 

The authors conclude that there is a definite combustion zone which passes 
through the charge at a finite velocity, but that there is some variation in 
the rate between successive explosions. The combustion travels faster 
through the middle portions than along the side walls of the combustion 
space. It has not yet been determined whether the combustion zone is also 
the actual flame, but if this is assumed the data given indicate that in one 
important respect the combustion in the engine is similar to that in the bomb 
experiments of Wheeler and Maxwell. It is concluded that the phenomenon 
known as detonation occurs in that part of the charge which burns last, 
and that the results are not inconsistent with the idea that there is then a 
more rapid spread of combustion in the last one-fourth of the space than in 
non-detonating explosions. R. 8. 


Cracking. 

932. Crackinc or Hyprocarsons at TEMPERATURES HIGHER THAN 
Critica Temperatures. R. H. McKee and A. Szayna. Ind. Eng. 
Chem., 1930, 22 (9), 953. 

Cracking lowers the average. boiling point of the hydrocarbons subjected 
to cracking and proportionally the critical temperature. For example, 
in a Cross process the charging stock showed a critical temperature of 435° C. 
(815° F.), whereas the crude product, after allowing the gases to escape, showed 
a critical temperature of 395° C. (743° F.). The conditions used in this 
investigation are similar to those in use in the Cross, Holmes-Manly tube and 
tank and Bergius processes. The results obtained apply directly to certain 
theories of the cause of knocking in the automobile engine. For example, 
jt has been stated that the knocking characteristic of different hydrocarbons 
.* diminishes with the thermal stability,” and that ‘‘ knocking is due to the 
thermal decomposition of large fuel molecules into a number of smaller 
molecules with corresponding increase of local pressure.” Results obtained 
in this investigation are not in harmony with this theory. 
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Various pure hydrocarbons and cuts of different gasolines were used in 
the experimental work, and the cracking and determination of critical 
temperature were carried out in the apparatus described by Zeitfuchs (Ind. 
Eng. Chem., 18—79 (1926)). With this apparatus only a fraction of a c.c. 
of the material is required for each experiment. 

The method was to determine the critical temperature of the substance 
enclosed in a pyrex glass tube, then subjecting it to cracking temperature. 
After each cracking period the critical temperature was again determined. 
Curves show the change of critical temperature in relation to the time of 
cracking. Paraffin hydrocarbons and straight run gasolines show curves 
which indicate that the cracking process is essentially a linear function— 
the curves are approximately straight lines. Normal heptane has been 
suggested as a typical knocking hydrocarbon, whereas 2, 2, 4,-trimethyl 
pentane is highly anti-knocking. When these two hydrocarbons are cracked, 
their rates of cracking are nearly identical. Thermal decomposition is almost 
the same, whether straight chain or branched chain hydrocarbons are used. 
Any small differences indicate a slightly greater stability of the normal 
chain. When dealing with unsaturated hydrocarbons, initial polymerisation 
is a dominant reaction, though later cracking becomes the more important. 
Aromatics are not unsaturated in the sense as with toluene, no polymerisation 
nor cracking takes place under the conditions of heating carried out. Un- 
saturated hydrocarbons not only polymerise and crack, but become yellow 
and finally deposit carbon, whereas paraffins give only traces of carbon or 
yellow colour. Aromatic hydrocarbons appear to be unchanged even under 
prolonged treatment at the temperatures used, i.e., 405° to 420° C. (761° F. 
to 788° F.). 

Unsaturated hydrocarbons are less stable to heat than paraffins, straight 
or branched chain, due probably to the double bond which is responsible 
for the tendency to polymerise, giving intermediate products which later 
crack to more stable products. Pyrogenic polymerisation leads to products 
of larger molecular weight, which are unstable even under the conditions 
of their formation and which crack rapidly. It is well known that recycle 
oil from a cracking process is more difficult to crack than raw oil. This 


must be due to a change into cyclic hydrocarbons. R. P, 


933. Crackrne or SaturaTep GasEous Hyprocarsons. W. von 
Piotrowski and J. Winkler. Petr. Zeit., 1930, 26, 763-780. 


Research on the pyrolysis of the propane-butane fractions of gas oil, of 
degasolined Boryslaw natural gas and of the gas from a Cross high pressure 
distillation plant is described at length. Various graphs are given and 
results of the yields of valuable unsaturated hydrocarbons tabulated. Cracking 
is carried out in a specially constructed oven made of chrome-nickel steel. 

The results show that hydrocarbons with 2-5 carbon atoms can be decom- 
posed under optimum temperature and time conditions so as to give the 
maximum yields of unsaturated hydrocarbons. The optimum temperature 
and heating periods for a pure propane-butane mixture (so-called gas oil) 
are 730°, 8 secs., for Cross cracked gas containing methane and ethane 
740-760°, 10 secs., and for a Boryslaw natural gas containing only a few of 
the higher homologues 780°, 11 seconds. The reacting gases show a tendency, 
on remaining in contact with the separated carbon, to extensive decomposition 
and further deposition of carbon. The increase of the cracking temperature 
over 800° (870°) tends to the formation of unsaturated compounds of aromatic 
hydrocarbons, up to 22 per cent. calculated on the gas oil, consisting chiefly 

naph 


of chainless ring compounds of hydrocarbons such as benzene, thalene, 
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anthracene, phenanthrene, etc. Butadiene and a small quantity of acetylene 
700°. 8. C. 


934. Procress Vapour PxHasE CRACKING. R. Wagner. Refiner, 
1930, 9 (6), 70-74, 162. 


Improvements in design of the converter are shown and a description is 
given of the latest type, in which the oil vapours are rapidly heated to a 
cracking temperature in small parallel tubes, and the streams of hot gas are 
then united into one stream where a uniform cracking temperature may be 

It has been found possible to convert half of the gas produced into a valuable 
motor fuel of satisfactory distillation range and of a higher anti-knock value 
than the spirit produced by the original vapour phase cracking. It can be 
refined to a stable product. 

phase methods of cracking are given, and the conversion of the olefinic 
compounds into alcohols and glycols is mentioned. 

The problem of gum is then dealt with and figures are given showing the 
increase in gum content of several tanks of spirit during six months’ storage. 
It is hoped to publish before the end of the year details of a satisfactory 
method for gum determination. 

It is stated that spirits showing as much as 10 mmgs. per 20 c.c. give no 
trouble with present day engines, but in some cases difficulties are experi- 
enced if this figure is exceeded. 

The pros and cons of vapour phase as opposed to liquid phase cracking 
are discussed, the balance being much in favour of the former. H. B. T. 


935. Crackinc or Pure Hyprocarsons. M. G. Hugel. 
World Power Conference, 1930. 


Two types of apparatus were used in this research work: (1) Hot tube 
vapour phase apparatus with a small time factor and autoclaves with a time 
factor depending on the duration of the experiment. As the majority of 
industrial cracking processes work either in the vapour or the liquid phase, it 
seemed important to determine the effect of presence or absence of vapour 
on the products of cracking. A tube was incompletely filled with the hydro- 
carbon (hexadecene). When heat was applied, the pressure increased due 
to the expansion of the contents, yet a gas space remained. In the second 
series the tube was completely filled with the hydrocarbon and heat applied. 
When the desired pressure was attained the excess oil was allowed to escape. 
Curves show the effect in both cases, and distillation of the final product 
shows that where the gas is present, a series of compounds boiling from 
40° to above 360° is obtained, whilst in the completely liquid phase polymers 
of the original substance only are formed, indicated by the distillation curve, 
which shows three flat stages corresponding to the polymers of hexadecene. 

Cig Haw Cop Hey and 
thus demonstrating the necessity for a gas phase in order to produce normal 
cracking. 

The velocity of the cracking reaction increases greatly with the temperature, 
but the determination of the velocity of a reaction as a function of the 
temperature is difficult on account of secondary and new reactions intervening. 

In cracking the proportion of gas increases with temperature. At low 
temperature the product corresponds for aliphatic hydrocarbons to a rupture 
somewhere in the chain, and the ruptures increase with temperature so that 
the proportion of gas rapidly exceeds the proportion which may be expected 
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of tetraline small fragments of the molecule must be produced, which in part 
decompose into methane and carbon, and in the case of 
decomposition goes as far as carbon and hydrogen when the temperature 
is in the neighbourhood of 600°C. At lower temperatures, between 500° 
and 600° the temperature conditions favour the condensation of the molecular 
fragments into benzene and toluene. For instance hexadecene and decaline 
below 600° C. give a large proportion of molecules with 6 carbon atoms. 
The polymerisation of the molecular fragments in both cases is too remark- 
able to be an effect of chance. 


by 
quantity of orthoxylene and ethylbenzene attains a maximum at about 
625° C., but under 30 Kg. pressure the maximum is attained at 580° C. 
From decaline a large proportion of toluene is produced, but the degradation 
of toluene to benzene is evident at 625°C. under ordinary pressure. By 


given. Tetraline decomposes preferably with the formation of aromatic 
hydrocarbons containing 8 carbon atoms. Without pressure the proportion 
of C, Hy, can attain 0-66 mols. per mol, of tetraline cracked, but under 30 Kg. 
pressure *75 mols, can be produced at 580°C. temperature.’ 

The rupture may produce orthoxylene or ethylbenzene, but under hydrogen 

(30 Kg.) a lower proportion of ethylbenzene is produced and the 
quantity of ethylbenzene increases with the temperature. 

Modification of the reactions have a considerable effect. In the case of 
tetraline the quantity of naphthalene obtained is nearly the same at ordinary 
pressure as at 30 Kg. hydrogen pressure. On the other hand, dehydrogenation 
of decaline into naphthaline is doubled under pressure of hydrogen. At 
ordinary pressure the deposition of carbon is less for decaline. Most of the 
hydrogen goes towards the formation of gas molecules. Hydrogen pressure, 
however, increases the dehydrogenation of decaline at 650° to such an extent 
that the tubes choke with the deposit of carbon. 

The polymerisation of unsaturated hydrocarbons under the influence of 
pressure has been studied. Polymerisation of hexadecene in the liquid 
phase is an equilibrium reaction which depends on the pressure. The product 
is not always the same, but varies with the conditions of equilibrium which 
produce quite a series of polymers. A dimer and a trimer of hexadecene 
have been identified. In the vapour phase the reaction is no longer an 
equilibrium reaction; for example, when treating doctene at 400°C. and 
500 Kg., pressure diminishes directly with the temperature and the products 
of polymerisation, C,,, H,, and C,, Hy are liquids. 

chain and cycle hydrocarbons behave differently on cracking. A 
hydrocarbon Cre H,,) must produce for each rupture a molecule of gas 
if the rupture takes place at the end of the chain. If, therefore, cracking 
gives molecules Cy, Cy, Cy, there must be successive ruptures, each giving 
a molecule of gas. If the rupture is not at the end of the chain a single 
rupture may produce molecules of Cy, Cy, Cy, etc. 

Hexadecene gives at low temperatures (425°) per mol. cracked, } mol. 
gas, which is what may be expected if the rupture takes place away from 
the end of the chain. At more elevated temperetures the number of ruptures 
increases. For two ruptures there are 1:57 mols. of gas and 1-43 mols. 


liquid. Results agree with these figures. 
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Cyclic molecules are more stable and require higher temperatures. The 
breaking down of the cyclic molecule is closely connected with its structure 
so that a general rule cannot be established. For example, tetraline decom. 
poses to carbon and methane, whilst decaline decomposes to carbon and 
hydrogen. This complete destruction of the moiecule is scarcely met with 
in acyclic compounds, for at the same temperature the amount of carbon 
produced is small. 

The equation R.CH,, CH,, CH,R = RCH, + CH,, CH.R shows that the 
scission of the molecule produces an olefin and a paraffin. Each rupture, 
therefore, must be accompanied by the formation of a double bond, and an 
attempt has been made to control the formation of the double bond, but it 
has always been found that the liquid is not fully unsaturated. Tetraline 
has been studied because of the ease with which analysis can be done. There 
are several ways in which the molecule can be cracked to yield benzene, 
toluene or xylene, ethylbenzene, etc., and a series of unsaturated hydro- 
carbons such as butadiene, but it is more probable that the latter are further 
demposed into ethylene, methane and carbon. Certain theories also admit 
the existence of the radical C.H,, which by polymerisation produces aromatic 
compounds. In the limit of experimental work it seems that this radical 
produces only carbon and methane. 

Decaline, on cracking, yields more saturated radicals, which dissociate 
only to a small extent into carbon and methane. They polymerise more 
easily and form hydroaromatic and aromatic compounds. 

The reactions of cracking of decaline are so complicated that it is impossible 
to follow the least detail of each reaction. Dehydrogenation of acyclic 
hydrocarbons at low temperature is insignificant. It seems always to be 
greater when there is at least one double bond in the molecule, so that the 
quantity of hydrogen produced is greater during the cracking of an olefin 
than a paraffin, as the double bond seems to accelerate the rupture of the 
of the chain. It is, therefore, mostly the saturated hydroaromatics and 
the unsaturated compounds which easily lose hydrogen. The proof of this 
is shown by the great dehydrogenation of tetraline against the feeble 
dehydrogenation of decaline under pressure of hydrogen. Dehydrogenation 
of tetraline is reduced whilst it is accelerated in the case of decaline. 

When decaline is cracked at 580° the quantity of carbon deposited is small, 
and it must be concluded that intra-molecular hydrogenation has taken 
place, the hydrogen of the hydroaromatic ring which has remained intact 
serving to hydrogenate the unsaturated residue formed by rupture of the 

ring. 

Under ordinary pressure 969 grms. tetraline yields 70 grms. of coke at 
650°, but under a pressure of hydrogen no coke is formed. 94 grms. of 
tetraline has been converted into methane with an absorption of 224 litres 


of hydrogen :— 
Cre Hy, 14 H, = 10 CH,. 
With decaline, however, the reaction is:— | 
C, H, = 10C + 9 Hy, 

and this reaction is so intense under a pressure of hydrogen that the tubes 
invariably choke. It is supposed that hydrogenation of tetraline under 
pressure of hydrogen is due to its unsaturation, unsaturation facilitates the 
addition of hydrogen, which is impossible in the case of decaline. 

Polymerisation is also an effect of unsaturation. Polymerisation of hexade- 
cene has been studied. The polymers are the same under different conditions. 
They are solid products like paraffin wax. The dimer seems to form from 


two molecules of hexadecene by elimination of the double bond, whilst the . 
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trimer results from the union of three molecules with the disappearance of 
two double bonds. The molecular structure of these compounds has not 
yet been determined. R. P. 


936. Crackinc or Prrroteum Ons. Standard Oil Development Co. 
E.P. 304,798. Apr. 28, 1930. Appl. Jan. 26, 1929. 

Oil is forced through a cracking coil and heated to a cracking temperature 
and is then passed into a vertical soaking drum without substantial loss of 
heat. The soaking drum is insulated against loss of heat and the contents 
are held at cracking temperature. The drum may be operated in the liquid 
phase or in any proportion of liquid and gas phase. 

The cracked oil is led into a dephlegmator in which a cool petroleum oil 
is introduced into the stream of cracked oil. Tar is separated subsequent 
to the reduction of pressure and tar free material only is passed to the 
dephlegmator. Sufficient petroleum oil is added to the cracked oil stream to 
maintain the tar in a fluid condition at a temperature of 500° to 700° F. 
Apparatus is claimed wherein the petroleum oil is conveyed by a pipe 
extending into the soaking drum and terminating in a position to discharge 
the petroleum oil into an upwardly extending tube by which the cracked 
material is withdrawn from the soaking drum. R. P. 
937. Mawuracrure anp Propvuction or Low Bominec Hyprocarson 

Propvucts. J. Y¥.Johnson, assr.1I.G. Farbenindustrie A.-G. E.P. 328,618. 
April 14, 1930. Appl. Oct. 13, 1928. 

Carbonaceous materials which are liquid at ordinary temperatures are 
treated in the liquid or vapour phase with a stream of hydrogen at elevated 
temperatures and pressures to form products that are richer in hydrogen 
than the initial material. This enrichment in hydrogen is principally effected 
by giving the hydrogen a high partial pressure so that the pressure of the 
reaction products is less than 10 per cent. It is also advantageous to employ 
catalysts that are immune to sulphur poisoning. Preferable temperatures 
are between 350 and 480° C. and pressures from 50 to 200 atmospheres are 
employed.. 

The hydrogenating gases may be circulated. 

The products resulting from this treatment are subjected to a cracking 
treatment or to destructive hydrogenation. To increase the tendency 
toward the formation of aromatics the content of methane in the gases must 
be kept at a minimum. Temperatures up to about 700°C. are employed. 
It is claimed that hydrocarbons which have the characteristics of benzines 
can be obtained with a very good yield without the formation of coke and the 


938. Propuction or Hyprocarsons or Low Bormine PorInT FROM THOSE 
or Hiener Bomine Port. J. Y. Johnson, assr. to I. G. Farben- 
industrie A.-G. E.P. 328,649. May 1, 1930. Appl. Feb. 1, 1929. 

When high boiling point hydrocarbons are cracked in the liquid phase in 
the presence of solid catalysts dispersed in the liquid material under treat- 
ment, the activity of these catalysts is diminished or extinguished by the 
deposits of coke and heavy molecular compounds on their surfaces. Under 
this patent part of the liquid material and the catalyst dispersed in it is 
intermittently or continuously withdrawn from the reaction chamber, the 
catalyst partially or completely separated from the liquid and revivified. 

The liquid material is fed back to the reaction chamber and the revivified 

stock, ° 
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939. Destructive Hyprocenation or Tars, SUSPENSIONS or 
Carponaceous MaTeRtaL Or AND THE Like. W. R. Tate, H. P. 
Stephenson and Imperial Chemical Industries, Ltd. E.P. 328,719. 
May 8, 1930. Appl. Feb. 21, 1929. 


The invention provides an apparatus for heat exchange between the 
incoming charging stock and the outgoing liquid products of hydrogenation. 
The apparatus consists of a coil of thick walled tube containing one or more 
thin walled tubes. The cold charging material passes through the outer 
tube and is heated by the hot outgoing products which pass through the thin 
walled inner tubes. w.L. 


940. IMPROVEMENT IN THE CONVERSION OF HyprocarBons. J. Y. Johnson, 
for I. G. Farbenindustrie Akt. E.P. 329,959. May 22, 1930. Appl. 
Feb. 22, 1929. 

Considerable advantages, both as regards yields and quality of the motor 
fuels are obtained when hydrocarbons of high boiling point are subjected to 
consecutive restricted crackings, in which only a small amount of the raw 
material is cracked, if desired in the presence of catalysts. 

For example, a petroleum distillate which boils above 250°C. and om 
major part boils between 300 and 350° C. SED DATE © ta 
pressure of 50 a 

The fraction which boils between 225° and 325°C. is again subjected to 
cracking at 420° to 430° at a pressure of 50 atmospheres. The product 
contains from 65 to 75 per cent. constituents boiling between 180° and 
250°. These along with the fraction which boils below 225° in the first 
cracking are again cracked at 460° C. at 80 atmospheres pressure, preferably 
in presence of a catalyst containing 66 per cent. molybdic acid and 33 per 
cent. zine oxide. 

The product contains about 60 per cent. of benzine, which is an excellent 
non-pinking fuel. The whole operation can be carried out with a high 
throughput and practically no loss due to the separation of coke. R. P. 


941. TRANSFORMATION OF PETROLEUM HyDROCARBONS INTO GASOLINE. 
Jenkins Petroleum Process Co. E.P. 330,539. June 10, 1930. Conv. 
(U.8.A.), Nov. 16, 1928. Appl. Mar. 8, 1929. 


Petroleum hydrocarbons are mixed with an absorptive binder of ash- 
forming content and subjected to incipient cracking. The hydrocarbons are 
passed to a non-extraneously heated reducted pressure zone, where they 
separate into a distillate vapour and a liquid residue. The residue is subjected 
to extraneous heat in a partially closed system under such pressure that, on 
transfer to a further non-extraneously heated zone of reduced pressure, 
additional light vapours separate and the liquid residue, on solidification, 
assumes a dry coal-like structure. G. 8. 


942. ConvertTiInc Hyprocarsons into LicuTer Hyprocarsons. A. 
Losey, P. Gottliel and L. H. Haupt. E.P. 330,570. June 11, 1930. 
Conv. (U.S.A.), Jan. 7, 1929. Appl. Mar. 11, 1929. 


A mixture of hydrocarbon condensate and a catalyst is subjected to heat 
by indirect contact with hydrocarbon vapours, which are thereby fractionally 
condensed, a flow of lighter vapour being set up. The vapours used as 
the heating medium may be at a lower pressure than the mixture, and the 
unvaporised condensate may be recycled in heat exchange relation with the 
flow of lighter vapour. G. 8. 
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943. MeTrnop anp Apparatus ror Crackinc Om. L. de Florez. E.P. 
331,940. April 17, 1929. 

Oil is topped in a still fitted with a fractionating column. The heavier 
fractions from the tower are passed through a heating coil and delivered into 
a cracking still, into which the hot residue from the topping still is pumped. 
Heat for the cracking of the residual oil is supplied by means of the hot light. 
Fractions can be heated to a high temperature without coke deposition. 
Direct heating to cracking temperature of the residual oil is avoided. 

T.A.8. 
944. Crackinc Hyprocarsons. G. F. Forwood, J. G. Tapley, and the 
United Kingdom Oil Co. E.P. 332,285. April 18, 1929. 

Kerosine or crude oil residue is atomised with superheated steam into an 
inclined cylindrical vessel containing a catalyst obtained by treating cellulose 
charcoal with 5 per cent. of china clay dispersed in sodium silicate. The 
catalyst is maintained at 400-650°, and additions are made as the catalytic 
material is consumed. Vapours from the catalysing chamber are conducted 
to a large dephlegmating column, where they are cooled and heavy fractions 
separated, From | to 1-5 lb. of steam is used per 1 Ib. of oil, and the steam 
is largely decomposed. T. A. 8. 


. Process ror Crackine Ons. C. P. Dubbs. E.P. 332,913. July 28, 
1930. Appl. Mar. 27, 1929. 

In a process where oil is heated in a cracking coil and passed into a reaction 
vessel wherein the reaction is completed and the products separate into 
vapour and a residue which is removed without coming into contact with 
reflux condensate or raw oil, it has been found that if the oil leaving the 
heating coil is maintained in the separating zone the heavier residual oil tends 
to yield objectionable products, such as coke and sludge. 

The oil leaving the heating zone is therefore passed to the separating 
zone at a reduced pressure, which facilitates the separation of the 
lighter products. At the same time the residual oil is cooled and the degree 
of reduction of pressure has an effect on the production of coke and sludge. 
By a suitable difference in pressure a liquid residue may be obtained 
containing little or no sludge if the residue is removed at a sufficiently rapid 
rate. 

The length of time during which the heavier liquid products remain 
in the separating zone is controlled by the rate at which raw oil is fed to 
the plant. The residue withdrawn from the separating zone is cooled 
immediately to a temperature below the reaction temperature to prevent 
further action. The conditions necessary must be determined beforehand 
for the particular oil to be treated in order to control the characteristics of 
the products. R. P. 


Process ror Treatinc Hyprocarson Ons. J. B. Weaver, Assr. 
Mesne Assignments to Gyro Process Co., of Michigan. U.S.P. 
1,601,786. Reissued Re 17,681, May 27, 1930. Appl. June 6, 1927. 

It is claimed by this process of vapour phase c: cracking that the detrimental 
deposition of carbon is avoided, that such carbon as is necessarily formed is 
deposited at a predetermined point in the plant and can be readily removed, 
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The feed oil is passed through a pipe still to an evaporator fitted with 
baffles, and the oil vapours mixed with steam then traverse a tubular 
converter. The cross-sectional area of the tubes decreases tof¥ards the 
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outlet end of the converter to increase the vapour velocity in the later stages, 
and the tubes contain cores of contact material which are of star-shaped 
choss section formed by extruding through a suitable die the contact material, 
such as ferric oxide, mixed with a plastic body. 

On leaving the converter the vapours, at a temperature of about 1100° F., 
are rapidly cooled to below 600° by contact with a spray of cold feed oil 
in a tar leg. The tar leg is provided with jack stones: strung on wires and 
also with a cleaning door at the bottom through which carbon deposit may 
be removed when this becomes necessary. 

From the tar leg the vapour passes through a fractionating column to a 
condenser. 


The bottom run off from the column mixed with that from the 
tar leg is used as feed for the pipe still. The raw oil feed to the tar leg is 
thus dehydrated and preheated in cooling down the vapours from the 
converter from 1100° to below 600° F. 

This rapid cooling to below 600° F. Pa gree 
carbon in the fractionating portion of the plant. . T. 


947. Crackine Hyprocarson Ons. J. E. Bell and E. W. Isom, Assrs. 
to Sinclair Refining Co. U.S.P. 1,758,818. May 13, 1930. Appl. 
Jan. 22, 1925. 

An improved method of cracking is described which comprises 
mechanically circulating the oil in a series of cycles and transferring the 
oil to successive cycles as the tar content of the oil increases. The oil is 
heated to cracking temperature under pressure by the circulation of heating 
gases in heat exchanging relation successively with the oil in the cycles in 
the order of increasing tar content. Progressively increasing areas of heat 
transfer are maintained between the heating gases and the oil in the successive 
cycles in the same order. The vapours from the cracking operation are 
subjected to a refluxing operation, the reflux being returned to the first 
cycle in which the tar concentration is least. 


948. Conrrot or Pyrotytic Conversion. F. A. Howard, Assr. to 
Standard Oil Development Co. U.S.P. 1,760,136. May 27, 1930. 
Appl. May 5, 1923. 

Oil to be cracked is passed through a heating coil to a digesting drum and 
from thence to a dephlegmator, where it is separated into three fractions. 
The gasoline vapour is condensed and the tarry residues from the bottom of 
the dephlegmator are removed from the system. The condensate from 
the plates of the dephlegmator is collected separately and cooled if necessary. 
It is then returned to the cracking cycle, being added to the oil in the digesting 
drum or to that entering the heating coil as desired. By means of this oil 
a better temperature control is obtained. ae, Ms. Oe 


949. Crackine Hyprocarsons. E. C. Herthel and T. de C. Tifft, Assrs. 
2 Sinclair Refining Co. U.S.P. 1,760,357. May 27, 1930. Appl. 
an. 1, 1928. 


The gasoline content of gases from cracking plant is recovered by scrubbing 
the gases with raw cracking stock. This stock is then delivered to the top 
of the column to which the vapours from the cracked oil are led after 
reduction of pressure. The gasoline content of the enriched raw stock is 
thus added to that which is vaporised from the cracked oil and the raw 
stock is preheated before entering the cracking tube. This method assists 
in the conservation of heat and avoids the return of the recovered gasoline 
to the cragking cycle where it may be overcracked, T. A. 8. 
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950. Om Crackine Sri. L. B. Cuddy. U.S.P. 1,760,400. May 27, 
1930. Appl. July 2, 1918. 

A vertical cracking still is fitted with a rotatable central shaft to which 
scraper-blades are attached. The blades are arranged to scrape the whole 
of the surface of the still and are held in contact with the walls by weights 
so that they may yield when inequalities are met with. The bottom of the 
still is conical and fitted with a special scraper blade. A carbon receiver, 
from which carbon may be discharged from time to time, may be fitted to 
the bottom of the still. The central shaft is driven from the top and enters 
the still through special double giands. Hot oil leaking into the space 
between the glands is conducted to a condenser to prevent fire. T. A. 8. 


951. Crackinc Hyprocarsons. E. C. Herthel, Assr. to Sinclair Refining 
Co. U.S.P. 1,761,340. June 3, 1930. Appl. Oct. 27, 1927. 

Easily cracked oils, such as gas oil and pressed wax distillate, are mixed 
with a low boiling fraction which is not easily cracked. The mixture is 
circulated through a cracking plant ; the presence of the low boiling fraction 
prevents overheating and the deposition of carbon. The low boiling portion 
is volatilised and the heat of the vapours is recovered by bringing them 
in direct contact with the incoming heavy oils, whereby the low boiling 
fraction is recovered and returned to the cracking cycle. ?. a: 

. Process ror Treatinc Perroreum On. C. P. Dubbs. U.S.P. 
1,761,622. June 3, 1930. Appl. Dec. 31, 1921. 

Cold oil is pumped through a coil situated in the upper part, and is 
discharged into pans in the lower part, of a dephlegmator. 

The oil which flows to the bottom of the column is pumped through a 
heating coil and raised to cracking temperature, then discharged into an 
expansion chamber from which the unvaporised oil is drawn off whilst the 
vapours flow into the bottom of the dephlegmator, to come into contact with 
the raw oil. From the top of the dephlegmator the vapours travel to a 
refluxing column down which pressure distillate is allowed to flow. The 
reflux oil from the bottom of the second column is collected and sprayed 
into the top of the first dephlegmator whilst the vapours are condensed as 
final distillate, which may be of a character conforming to the desires of the 
operator. R. P. 
953. Arr or Crackinc Hyprocarson Ons. E. W. Isom. U.S.P. 

1,762,229. June 10, 1930. Appl. Apr. 20, 1927. 

In carrying out the process. the vapours and gases from the cracking 
operation are subjected to condensation. The condensate is separated and 
the vapours are scrubbed, firstly, with the condensate before the condensate 
is rerun or redistilled, and, secondly, with raw oil. Thus the condensate 
absorbs constituents suitable as components of the desired product whilst 
the raw oil removes further absorbable constituents of the vapour which 
are supplied to the cracking operaticn, and set free again, on heating, so that 
they may enter into the cracking reaction particularly if they are unsaturated, 
thus increasing the yield or making the products of the cracking operation 
more stable. By using the condensate in the first scrubbing operation 
before redistillation, a separate distillation is avoided. R. P. 
954. Crackine Stim. anp Process. M. J. Trumble. U.S.P. 1,762,433. 

June 10, 1930. Appl. July 24, 1924. 

The oil treated is subjected to heat and pressure sufficient to produce 

the desired chemical changes. The result of such treatment may be to 
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break up the oil into lighter products with incidental formation of unsaturated 
compounds, fixed gases, and carbon. 

The objects of the invention are (1) to provide a cracking still in which 
unsaturated compounds may be promptly hydrogenated and for this purpose 
the still may be provided with pockets whereby hydrogen or another agent 
may be brought into intimate contact with the oil; (2) to provide a still, 
conserving heat of flue gases, with hydrogenation means effective throughout 
a considerable body of the oil to be treated, and for this purpose numerous 
contact surfaces are provided; (3) to provide means for removing carbon 
so that they may be readily adjusted to the surfaces on which carbon tends 
to accumulate. R. P. 


955. Vacuum System or Om Conversion. A. E. Harnsberger, Assr. to 
Pure Oil Co., Chicago. U.S.P. 1,763,604. June 10, 1930. Appl. 
May 31, 1928. 


This invention deals with vapour phase cracking of oil at sub-atmospheric 


pressures. 

Advantages claimed with regard to this method are firstly, reduction 
in the percentage of fixed gas formation, and secondly, reduction in time 
of contact by increased velocity of the vapours through the cracking zone. 
A further point is the method of reducing the pressure by means of an oil 
jet ejector fitted on the outlet of the converter. This also ensures instan- 
taneous cooling of the vapours to below cracking temperature and holds down 
the lighter fractions by increasing the pressure to more than atmospheric. 

The temperature of the oil used in the ejector may be varied from 100° 
to 400° F. and by varying the amount used the vacuum in the converter 
can be controlled and hence the velocity of the vapours and the time of 
contact. 

These latter can also be varied by fitting the controller tubes with tapering 
cores of catalytic material, or the tubes themselves may be of tapering or 
conical form. 

A diagrammatic sketch of a suitable plant is given. The charging stock 
after passing through a pipe still is led together with steam into an evaporator 
fitted with baffles, the heavy ends of the stock being drawn off from the 
bottom for use as fuel. The vapours then pass through a spray catcher to 
the converter and are drawn from this latter by the oil jet ejector. 

The oil vapours now at approximately 600° F. 


ejector oil. Part of this is used as feed for the pipe still and the remainder 
is returned to the tank feeding the oil ejector pump. H. B. T. 


956. Process or Treatmync Hyprocarson Ons. J. B. Weaver and 
R. Stahl and C. R. Wagner. U.S.P. 1,763,609. June 10, 1930. Appl. 
June 6, 1927. 

The outstanding object of the invention is the provision of a cracking 
system wherein oils in the vapour phase are cracked in a manner so regulated 
that the formation of coke is prevented. 

The process consists in heating the oil to a dry vapour state without 
cracking, then abruptly raising the temperature in excess of 1000° F. 
(540° C.) and immediately completing the cracking, abruptly arresting the 
cracking operation by cooling to a temperature of about 600° F. (315° C.) 
or less, in order to prevent the formation of free carbon. To operate the 
process topped or gas oil is forced through a pipe still to vaporise the oil 
which passes into an evaporator. Steam is injected into the oil vapours 
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in the evaporator, and the mixture passes to a separator, which traps any 
liquid and allows only vapour to pass forward to the converter. The 
converter consists of a bank of tubes heated in such a manner that almost 
instantaneous temperature rise of about 200° F. is assured. Without this 
sudden rise coke would form. The converters are provided with special 
catalytic cores of ferric or ferrous oxide and the time of contact is about 
2 secs. The velocity of the vapours entering the converter tubes is approxi- 
mately 2000 ft. per minute, while at the exit it is 5000 ft. per minute. The 
vapours leaving the converter pass into a cooler or tar leg into which the 
raw oil is sprayed, thus cooling the vapours and heating the feed. The 
sudden cooling of the vapours prevents carbon formation. 

Thereafter a fractionation apparatus returns heavy distillate into the 
process and removes spirit which is condensed and run to receivers. R. P. 


957. anp ror TREATING HyprocarBons. R. Fleming. 
U.S.P. 1,764,296. June 17, 1930. Appl. Oct. 29, 1923. 

The invention relates to apparatus and the method of using it to obtain 
the lighter fractions from hydrocarbon materials. It has the advantage that 
different oils may be treated in the same apparatus, by varying the process 
according to the nature of the oil and the products to be produced. 

By the use of special apparatus and methods of heating, longer runs and 
less losses result, as carbon and excessive permanent gases are not formed. 

The liquid hydrocarbon material is heated in the liquid phase at sufficient 
pressure to prevent vaporisation of the fractions decomposed. The pressure 
is then reduced to vaporise the major portion of the material, in the presence 
i keeps the asphaltic residues in solution. The vapours so 


vapours, equivalent to about three to six times the amount of light fractions 
collected as pressure distillate, ““ knocked back.” 
Any or several raw materials, ranging from crude oil to heavy fuel oil, 


” 1,764,391. June 17, 1930. Appl. Aug. 21, 1922. 


The object of the invention is to crack petroleum oils in such a way that 
i i » consists of a number 


of heat from the furnace and as it heats up is subjected to lower 

thus tending to keep the oil at a constant temperature. A 
high speed is imparted to the oil by a loose spacing bar within each of the 
ich reduces the cross-sectional area and at the same time acts as 
device to remove carbon. R. P. 


959. Conversion or Heavy Hyprocarson O1ts into Licgut HypROcARBON 
Ons. F. Lamplough. U.S.P. 1,765,167. June 17, 1930. Appl. 
May 27, 1926. 

The heating section of the apparatus consists of two concentric coils. 

An inner coil, of small diameter, is made of steel tube doubled upon iteelf 

so that the inlet and outlet are both at top of the coil. The outlet is con- . 

to the outer tube which is of larger diameter to prevent choking 
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958. Process ror anp Crackinc Ons. D. E. Day. U.S.Ps 

to 

r- of parallel pipes connected to each other and to a central hollow shaft about 

6 which they are grouped and with which they can rotate. The oil is pumped 

r through the hollow shaft then passed to the outermost tubes of the revolvable 
series. The oil flows successively to the innermost pipes, thence passes out 
of the system. In this way the cold oil comes into contact with the highest 
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with carbon. These coils are placed in a casing above a furnace. The outlet 
of the larger coil is connected to a cooling coil which has a pressure release 
valve from which the products pass to a fractionating column and condenser. 
The release valve is specially designed to open and close periodically, 
depending on the pressure developed in the plant. In this way the oil is 
treated in the coil without flowing, then the batch is suddenly disc’ ‘ 
The pressure at each stage can be regulated by varying the stroke of the 
feed pipe. R. P. 


960. Apparatus ror Treating Hyprocarson Ons. J. B. Weaver. 
U.8.P. 1,763,608. June 10, 1930. Appl. June 15, 1925. 

The plant consists of a pipe still leading to an expansion vessel. The 
latter is connected at its upper end to the inlet end of a converter and its 
lower end has a run off pipe for heavy residue. Just before entering the 
converter steam is injected into the vapour stream, and the outlet from the 
converter is connected to a jet condenser or tar leg. At the upper end the 
jet condenser has a nozzle through which raw feed is conducted. From 
the upper part of the tar leg there is a pipe leading to a fractionating column, 
whilst at the lower part a pipe runs back to the inlet of the pipe still. The 
reflux from the tower also returns to the pipe still and the fractionated 
vapours are passed to a condenser. 

The converter is of special construction and consists of a header divided 
into upper and lower portions. Tubes connect this header to another in 
such a way that the vapours from the expansion vessel enter the upper 
part of the first header, traverse the tubes into the second header, thence 
return through more tubes into the bottom part of the first header. From 
this point they pass into the tar leg as already mentioned. The tar leg is 
filled with jack stones to facilitate mixing of the cold oil and the vapours. 
The converter tubes are filled with bars of star-shaped cross-section made 
from ferric oxide and a plastic. The arrangement of the bars presents a 
large surface on which the vapours may react. 

The oil consisting of a mixture of raw feed, reflux oil, and unconverted 
oil is heated in the pipe still to a temperature below cracking point and 
Passed into the expansion vessel where heavy residue is thrown down and 
“only clean vapours are allowed to flow to the converter. The vapours are 
there heated to a temperature in excess of 1000° F. and are suddenly chilled 
at the outlet by the incoming raw feed, thus preventing the deposition of 
carbon. On returning into the process for reheating any heavy tars pro- 
duced are rejected at the expansion chamber. R. P. 
961. Process ror Convertine Om. G. Egloff, Universal Oil Products 

Co. U.S.P. 1,765,663. June 24, 1930. Appl. Sept. 1, 1920. 

Emulsified petroleum oils containing up to 20 per cent. of water may 
not only be effectively dehydrated but the content of light hydrocarbons 
substantially increased by the process described. The emulsified oil is 
subjected to surface distillation in a rotary container by external heating 
whereby foaming is prevented. Substantial vaporisation of the oil occurs 
and the vapours travelling at a relatively slow velocity through an enlarged 
zone, an independent rotary container, are subjected to a temperature 
sufficient to effectively crack them. A super-atmospheric pressure is main- 
tained on the oil and vapours under heat treatment. Ww. D. 8. 


962. Apparatus ror Distmime Om. A. Schwarz. U.S.P. 1,765,886. 
June 24, 1930. Appl. June 16, 1928. 

An apparatus is described (cf. Serial No. 67,217, Nov. 6, 1925) which can 

be used either for distilling or cracking oils. It comprises an outer vertical 
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i A removable cover is supported on the 
flange of the inner casing and is fitted with a tube extending from the cover 


into the inner casing. A medium is supplied to the top of this tube 
and the heating vapours pass down the tube and through an outlet provided 
in the cover. The level of oil in the outer casingis kept constant and is 


determined by means of an attached gauge so arranged that a freely flowing 
light oil is always maintained therein. The heating element may be easily 
removed for cleaning off the thick layers of carbon which are deposited. 
Ww. D. &.. 
963. Process or Crackinc Perroteum Ons. R. A. Halloran and A. L, 
Strout, Assrs. to Universal Oil Products Co. U.S.P. 1,765,976. 
June 24, 1930. Appl. Sept. 4, 1923. 

Petroleum oils are cracked in a cyclic process in which temperature and 
pressure are maintained substantially constant throughout the system. 
From an initial vaporising and cycling chamber the oil is circulated through 
a heating zone in a relatively small stream and back to the chamber. A 
portion of the oil in circulation is passed to a non-cycling chamber so as 
to maintain a small volume of oil in the cycling chamber and a large volume 
in the non-cycling chamber. The heavy derivatives are formed mainly in 
the non-cycling chamber, in which the desired cracking reaction is com- 
pleted, and the vapours and residual oil withdrawn. G. 8. 


964. Process ror Crackinc Om. J. Delattre-Seguy, Universal Oil Pro- 
ducts Co. U.S.P. 1,766,246. June 24, 1930. Appl. June 28, 1926. 

An apparatus is described for cracking hydrocarbon oil containing salt 
and other deleterious solid constituents. The oil is heated rapidly to a 
high temperature at a low pressure by means of a coil. From thence the 
oil is delivered into an expansion chamber where the salt and solid con- 
stituents separate from the oil vapour. The latter passes through a 
dephlegmator and the condensate thus obtained is continuously refluxed 
through an independent heating coil. While passing through this, the 
vapour is subjected to a cracking temperature under a ic 
pressure substantially above that maintained on the hydrocarbon oil, con- 
taining the deleterious solids, during the initial heat treatment. W. D. 8. 


965. Apparatus ror Crackinc Om. G. Egloff, Universal Oil Products 
Co. U.S8.P. 1,766,331. June 24, 1930. Appl. Dec. 6, 1920. 

A continuous process for cracking hydrocarbon oils is described. The 
oil is cracked in a heating coil and the vapours so formed delivered to an 
expansion chamber at any desirable pressure. From the latter they pass 
to a dephlegmator where condensation and separation of the heavier fractions 
take place. This reflux condensate is delivered to another heating coil in 
the same furnace as the coil where initial cracking takes place, but is capable 
of having conditions of temperature and pressure independently regulated. 
The vapours from this coil are delivered to the same expansion chamber and 
dephlegmator and thence to a condensing system. W. D. 8. 
966. Process or Crackinc Perroteum Om. G. Egloff. U.S.P. 1,766,987. 

June 24, 1930. Appl. Oct. 18, 1923. 

The process consists of passing oil at a pressure of approx. 100 Ibs. through 
a coil where it is heated to 800° F., thence into an expansion chamber from 
which vaporised oil passes through @ fractionating tower to a condenser 
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and receiver while residual oil is passed into a vessel containing an agitator 

where it is subjected to the action of an electric current to separate pitchy 

material. The run off from this vessel along with the condensate in the 

fractionating tower are passed back into circulation in the pipe still mixed 

with the raw oil. A. R. 8. 

967. Contryvovs PROCESS AND APPARATUS FOR 
Treatinc Hyprocarsons. W. L. Gomory, assr. to Standard Oil 
Development Co. U.S.P. 1,767,283. June 24, 1930. Appl. Nov. 24, 
1923. 

Heavy hydrocarbons to be cracked are heated to a pre-determined 
decomposition temperature while being rapidly forced under pressure 
through a heating coil at such a rate that no substantial decomposition 
occurs. The heated oil is continuously passed through a series of decomposing 
chambers, without distillation, while the pressure and temperature are 
maintained, to a vaporiser. Any one of the decomposing chambers can 
be cut out of the system for cleaning purposes without disturbing the continuity 
of the process. G. 8. 
968. MerrHop anp Apparatus ror Crackine Om. J.S. Harrison. U.S.P. 

1,767,360. June 24, 1930. Appl. Mar. 26, 1927. 

Cracking stock is heated in a pipe still whence it discharges into a soaking 
drum where it is held at approx. 800° F. The gases pass from here to a tar 
separator consisting of a cylindrical chamber having a vapour outlet, a draw 
valve and a raw oil feed line. The idea of the raw oil feed line is that pre- 
heated oil can be fed in as refined to alter the quality of the tar. Vapours 

from the tar separator at pressure of 60-150 lbs. and mix freely with 
raw feed held at above 550° F., to prevent absorbtion of gasoline, in an 
accumulator. Hence the cracked gasoline passes to a tower in the top of 
which is a closed cooling coil circulating raw feed to the plant. The usual 
condensing system is attached to the bubble tower. The condensate from 
the tower may be returned to the accumulator. A. R. 8. 


969. Crackine or Perroteum Om. J. Primrose, assr. to Power Speciality 
Co. U.S.P. 1,769,459. July 1, 1930. Appl. Jan. 11, 1923. 

The furnace in which cracking tubes are heated is divided into two portions 
in one of which the tubes are surrounded with refractory material and 
subjected to radiant heat. In the other portion the heat is received by 
direct contact with the hot gases. Local overheating is prevented and a 
large surface of contact obtained by surrounding the tubes with heavy metal 
corrugations. T. A. 8. 
970. Process anp Apparatus For Treatinc Ons. W. G. Leamon. 

U.8S.P. 1,769,788. July 1, 1930. Appl. Nov. 4, 1921. 

Crude oil from which the gasoline and kerosine fractions have been 
removed is vaporised in a coking still. The vapours after removal of the 
heaviest fractions boiling above 350-360° C. are passed into a vapour phase 
cracking retort which is packed with silicious contact material. Material 
which is polymerised in the cracking chamber is returned to the coking still 
and refractionated, the lower fractions being again submitted to cracking. 
The plant is arranged to operate continuously, two or more coking stills 

. A. 8. 
971. Conversion or Heavy Minerat Ors into Lower Borne Propucts. 
W.G. Leamon. U.S.P. 1,769,789. July 1, 1930. Appl. June 21, 1925. 


heated to 360-425°C. The vaporised portion of the oil is passed 
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a centrifugal or other separator to remove entrained liquid and then through 
cracking coil maintained at 600° After leaving the cracking coil the 
vapours are passed into a chamber, preferably packed with a contact material 
such as pumice, maintained at cracking temperature. The vapours from 
the cracking chamber pass through the heat exchangers, in which the crude 
oil is heated, to a condenser. T. A. 8. 


. Manvractrure or Usrervut Propvucrs rrom Mrverat Ons. W. G. 
Leamon. U.S.P. 1,769,790. July 1, 1930. Appl. May 1, 1926. 


The amount of gasoline produced in a cracking plant bears a definite ratio 
to the amount of fixed gas produced. It is therefore possible to arrange 
that for a fixed feed of cracking stock the amount of fuel fed to the furnace 
is controlled by the rate at which fixed gas is evolved. Various arrangements 
for bringing this about are suggested, one of which is to pass the fixed gases 
through a venturi tube, the differential pressure produced working a diaphragm 
control which operates the fuel valve. T.A.8. 


973. Process or Crackxine Om. J.C. Black. U.S.P. 1,770,098. July 8, 
1930. Appl. Nov. 16, 1926. 


By heat exchangers and a still the residue oil to be cracked is dehydrated 
and freed of low boiling constituents. It is then mixed with a catalyst 
such as aluminium, zinc or furic chloride and a stream of oil recycled from 
the base of a column, the mixed oil containing from 2 to 10 per cent. of 
catalyst. This is pumped under pressure of 1,000 lbs. sq. inch through heat 
exchangers and pipe still, where it is held at this pressure and a temperature 
of 800-900° F. for twenty minutes. The oil is released into a tower under such 
conditions that the cracked oil, uncracked residue and aluminium chloride 
are vaporised. Condensation of cracked spirit, heavy residuum, and 
residuums containing unchanged aluminium chloride is then effected. 

A. R. 8. 


074. Arr or Crackinc Hyprocarson Ons. H. L. Pelzer. U.S.P. 
1,770,287. July 8, 1930. Appl. Apr. 11, 1928. 

Highly sulphurous oil is mixed with alkali in proportion to the sulphur 
content and passed through a pipe still with an initial velocity of at least six 
feet per second, where it is heated to cracking temperature. From here it 
passes into a tower through the surface of a body of heavy oil which frees it 
from solid and semi-solid products of reaction. Provision is also made for 
supplying scrubbing liquid to the tower and also a condensing system for 
the overhead vapours. The heavy oil which contains the solid and semi- 
A. R. 8 


975. Art or Crackisc Hyprocarson Ous. E. C. Herthel. U.S.P. 

1,772,865. Aug. 12, 1930. Appl. Mar. 30, 1928. 

This invention relates to improvements in the cracking of heavy sulphur- 
containing hydrocarbon oils, such as gas oil, crude oil, and fuel oil by distilling 
under superatmospheric pressure to produce lighter hydrocarbon oils, such as 
gasoline. The improvement consists in adding a desulphurising agent to 
the raw oil supplied to the cracking unit, in such a manner that circulation of 
the agent through zones in which the oil is externally heated is avoided, 
and such that contact between the oil and the desulphurising agent is 
effected. Oil vapours are taken off froma vaporising zone under 
superatmospheric conditions, and subjected to a refluxing operation, in 
order to condense those constituents which are not desirable in the distillate ; 
sE2 


ator 
chy 
the 
xed 
3. 
FOR 
Oil 972 
24, 
ned 
ure 
ion 
ing 
are 
an 
ity 
ing 
tar 
aw 
re- 
irs 
ith 
an 
of 
al 
m 
ty 
ns 

a 
al 

n 

e 

il 

ll 


4044 ABSTRACTS. 


the reflux condensate is passed through a heating zone to the vaporising 
zone without permitting circulation of unvaporised oil from the vaporising 
zone through the heating zone, and heating the oil to cracking temperature 
in the heating zone. H. E. T. 


976. Treatinc Hyprocarson Orm.- J. Delatte-Seguy. Assr. to Universal 
Oil Products Co. U.S.P. 1,774,188. Aug. 26, 1930. Appl. Jan. 28, 
1925. 

The object of this invention is so to improve the “ tube and drum” type 
of cracking apparatus that over-cracking of the less refractory constituents 
of the oil is prevented. Thus, carbon formation and deposition in the heating 
coil is substantially eliminated and the fixed gases produced are materially 
lessened. The invention therefore contemplates the superheating of a 
portion of the generated vapours (vapour-phase cracking at 540°C.) and 
their return into the body of liquid oil in the reaction drum. By this means, 
the oil is maintained at the optimum cracking temperature, it is agitated 
and a re-combining of the superheated vapours fractions with the liquid 
constituents is brought about, resulting in an increased yield of light distillate. 

F. 

977. Crackine Hyprocarspon Om. A. D. David, Assr. to Universal Oil 
Products. U.S.P. 1,774,228. Aug. 26, 1930. Appl. May 31, 1923. 

This invention relates particularly to continuous pressure distillation. 
Oil is heated in a coil to conversion temperature and then discharged into 
an enlarged zone where vaporisation occurs, the vapours being 
to a dephlegmator. Preheated raw oil is introduced into the latter to act 
as a deplegmating medium together with a certain amount of condensate 
from a primary condenser. The raw oil and reflux condensate is collected 
from the dephlegmator and forced under pressure to a heat exchanger where 
its heat is given up to the incoming raw oil. The mixture is then returned 
to the heating coil. The heavy residue from the expansion zone is passed 
to a second heat exchanger to preheat incoming raw oil prior to its intro- 
duction into the dephlegmator. W. H. T. 


See also Abstracts Nos. 263, 778, 782, 804, 818, 806 and 1017. 


Oilfield Technology. 


978. Feep-water Heaters Errecr Economies Deer 
Orrerations. W. F. Lowe. Nat. Petr. News, 1930, 22 36, 54-56. 


The development of boiler feed-water heaters of the portable type for 
field use is of comparatively recent date. The usual type is the open heater, 
steam in direct contact with the water, and uses exhaust steam. Tests at 
Oklahoma City with an experimental heater gave very satisfactory results. 
In this plant water was fed from the top of a tower over shelves or trays, 
and met the up flowing steam. The trays, besides breaking up the water 
and reducing the steam’s velocity, collected scale-forming materials from 
the feed-water. As the pump exhaust steam carried over some oil, the 
heated water had to be skimmed to prevent foaming in the boilers. The 
water passing in and out of the heater, and its temperatures were measured, 
and the gas consumption for firing the boilers gauged. The saving in fuel 
for five days was 9°7 per cent. There were marked improvements in the 
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~~ quality of the feed-water, solids and hardness being 

ae result of this flue replacements would be reduced, and the washing of boilers 

1g would be less frequent. A considerable saving was effected with this 
: experimental plant and improved types are being marketed. J. M. F. 

979. Drums ror Piant. Emsco Derrick & 
; Equipment Co. E.P. 309,909. July 2, 1930. Appl. April 2, 1929. 

on particularly for use in well-boring plant. 

ally the end flanges, This is effected by 

. . centring the spooling drum on bosses on the end flanges, the hubs of which 

und are keyed to the shaft. The flanges are 

ted 

nid 

ite, ad 

& Equipment Co. E.P. 311,699. July 2, 1930. Appl. April 2, 1929. 

Dil The invention relates to a method of adjusting the tension of the chains 

; driving the rotary table from the line shaft. The intermediate table-drive 

m. 

to 

ed 

ct 

te 

d therefore moved relatively to the bracket and parallel to the flat on the 
d shaft. By these means the chains from this shaft to the line shaft, and to 


results. 


981. Rock Drmume Brr. A. F. Powell. E.P. 313,082. Aug. 7, 1930. 
Appl. May 31, 1929. 
The invention relates to a rock drilling bit for use in drilling wells by the 
hydraulic rotary method, in hard or semi-hard rock, by means of roller 
cutters. The bit consists of a driving member, to be screwed to the drill 
pipe, a drilling head attached to the driving member, and the cutters 
carried by the head on pins. The driving member has, formed on its lower 
face, teeth which engage with teeth on the cutters, so transmitting the 
torque and the vertical load on the drill pipe without its passing through 
the pins carrying the cutters. The driving member is also provided with 
an axial passage for conveying the flushing liquid to the cutters. This bit 
will drill more rapidly than other types as a greater vertical load can be 
placed on the cutters and these can be rotated at a slower speed. The pins 
carrying the cutters do not wear, so that the cutters cannot move inwardly 
and alter the bore of the well. Less torque is placed on the drill pipe so 
that there is less chance of twisting the bit off the drilling pipe. J. M. F. 


982.—IMPROVEMENTS IN OR TO Rorary Om Dritiine 
Apparatus. E. W. Goeser. E.P. 314,327. June 11, 1930. Appl. 
March 11, 1929. 

The invention relates to an improved form of rotary oil well drilling . 

apparatus. By means of clutches between the various shafts, and by the 
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general construction of the supports for the apparatus, the chains and 
sprockets are near the base, actually the derrick floor. When the winding 
drum is not being positively rotated it can be thrown out of gear. Thus the 
possibility of injury to the workmen is minimised, and vibrations in the 
draw works, due to fluctuations in torque of the drill stem, are eliminated. 
J. M. F. 


983. Rorary Apparatus. Emsco Derrick & Equipment 
Co. E.P. 328,290. April 22, 1930. Appl. Jan. 18, 1929. 


The invention relates to an improved type of base for a rotary machine 
driving a drill-pipe. The usual form of base is in two halves, bolted 
Owing to the severe strains set 
up in the rotary table during deep well drilling, the two halves work loose, 
and some some parts distort whilst others may break. The inventor proposes 


E.P. 328,803. May 8, 1930. Appl. May 6, 1929. 


The ‘invention relates to an improved form of device, primarily 
designed for re-boring engine cylinders, in which a rotatable head holds the 
cutters, which can be projected radially from the head. 

By using a plate having a spiral or scroll-shaped rib to engage teeth of 
corresponding shape on the cutters, the position of the latter can be adjusted 
quickly and accurately. The plate is rotatable about the head, to alter the 
position of the cutters radially, and is provided with means for being locked 
to the head, to fix the cutters when in position required. By its construction, 
the plate keeps the cutters rigid, and the rib and teeth have their edges 
at a slight distance from the apices of the channels into which they project, 
so that they do not bind. 

The cutters are not interchangeable, as the spiral rib on the plate necessitates 
p- p e being at slightly different distances from the cutting edge in each 


less time than by the usual method of packing with shims. J. M. F. 


985. Deer Borrvc System. W. Pattberg and B. Rihl. E.P. 329,647. 
May 19, 1930. Appl. Feb. 18, 1929. 


The invention relates to deep boring systems in which the descending 

In this equipment a pipe screwing and unscrewing device is arranged on 
tackle in the upper third of the derrick and is operated by a motor with a 
coupling for throwing it into and out of gear. The means for rotating the 
drill pipe. allows the latter to proceed downwards at the same'time. This 
is accomplished by a motor-driven sleeves containing balls, to be forced into 
engagement with the pipe by eccentric inclines’ in the inside of the sleeves, 
when the latter is rotated in the direction for driving the pipe. Thus the 
sleeve does not move relatively to the wormwheel, by which it is driven. 
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986. Browovr Preventrer Heap ror an Ow Z. A. Dyer. E.P. 
329,956. May 27, 1930. Appl. Dec. 27, 1928. 

The invention relates to an improved means for sealing the top of a well 
casing in order to prevent loss through sudden relief of excessive subterranean 
ressure. 

lower half, or body, of the device ts permanently the 
top of the well casing, and the top portion, or head, is made in vertical halves, 
hinged together, with means for locking them when fitted round the drill 
stem. This head rests on a conical seat in the body, and two wedge-shaped 
slips, in the top of the head, grip the drill stem. The weight of the latter 
causes a packing member, of rubber or the like, situated in the head, to 
be compressed, so sealing the casing head. J. M. F. 


987. Core Demis vor Wett-sormc. R. C. Baker. E.P. 330,051. 
June 5, 1930. Appl. April 5, 1929. 

The apparatus described is suitable for taking cores in a well drilled by 
the rotary method. 

In the drill stem, immediately above the drilling shoe, which is of special] 
construction to leave an upwardly projecting core, a drill barrel is screwed. 
In this a core tube is rotatably and detachably mounted, and so arranged 
that it moves in a longitudinal direction only, when the core is being taken. 
A cutting tooth is provided in the bottom of the core tube, to make a longi- 
tudinal channel in the core, so that broken cores may be correctly reassembled. 
Channels are provided around the core tube to be fed with lubricant from 
the bore of the drill stem, so that the bearings of the core tube may run 
freely, and the trimmer shoe in the bottom of the core tube be kept cool, 
to prevent burning of the core. Any fluid entrapped in the core tube passes 
out through a check valve, and mixes with the fluid in the lubricating channels. 

When the core has been taken, the whole of the drill stem is removed from 
the well, a core-retaining device holding the core in the tube. Then by 
removing the drilling shoe and a small key, the core tube can be withdrawn, 
and the core extracted from it. J. M. F. 


988. Means or Taxrxc Sampies From Sxarrs on Bore Hotes. F. Nurn- 
burg and L. Steiner. E.P. 330,317. June 12, 1930. Appl. March 14, 


1929. 


With the usual method of taking samples of oil from bore-holes, the exact 
depth of the vessel collecting the samples is not known. This invention 
provides apparatus with an exact means of collecting the sample at any 
measurable depth. 

The vessel is suspended by a cable through which passes two wires con- 
nected to an electro-magnet in the outer casing of the vessel. When the vessel 
has reached the desired depth, measured by the cable unwound from the 
winch, the electro-magnet is brought into operation by a switch from the 
ground level. This actuates an armature which opens two cocks, one above 
and one below, in pipes leading through the outer casing to the sample vessel. 
When the switch is broken, the armature is released and returns the cocks 
to the closed position by a spring ; the vessel is then raised to the surface. 

Another arrangement, whereby the strain on the electro-magnet and 
armature is lessened, is to hang a weight on the rod connecting the two 
cocks, the armature releasing a pawl which allows the weight to drop. The 
weight is connected to a hydraulic dash pot, and as it sinks first opens and 
then re-closes the cocks. J. M. F. 
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989. ImpRovEMENTs IN WELL-pEILLING ApraRaTus. E. W. Goeser. E.P. 
330,569. June 11, 1930. Appl. March 11, 1929. 


The invention relates to the rotary method of well drilling, in which it is 
necessary to change quickly the speed of drilling to suit the rock being bored. 
This apparatus employs a structure, rigidly affixed to one side of the derrick 
floor, which carries a cable drum, a constant-speed countershaft driven by 
& prime mover, a multiple-speed line shaft and a multiple-speed jack-member, 
adapted to drive a rotary table at different speeds. By selective trans- 
mission, the hoisting drum or the rotary table can be operated independently 
or together. The jack-member is disposed almost horizontally and close 
to the floor, thus providing safety for workmen engaged round the rotary 
table. The cable drum is positioned close to the base of the structure so 
insuring a maximum stability against vibratory and other strains. By 
these means the rotary machine can be run at different speeds, and these 
can be quickly changed to suit the conditions of the drilling. J. M. F. 


990. Rorary Draw—Works ror WELL-pRriLLING Piant. A. E. Martois. 
E.P., 330,669 ; June 19, 1930 ; Appl. March 22, 1929. 

The object of the invention is to provide an improved plant for rotary 
drilling. The stub-member, driven directly from the counter-shaft, is placed 
near the floor, so that it does not interfere with derrick operations. The 
rotary machine is capable of being driven at several speed ratios by means of 
several chain and sprocket drives from the counter-shaft to the stub-member. 
The line-shaft and drum-shaft can be operated independently of the rotary 
machine, and vice versa, by means of a frictional clutch or automatic cathead 
mounted on the line-shaft. J. M. F. 


Apparatus For Locatinc Deposrrs or Or, Gas AND OTHER DIELEC- 


TRIC SUBTERRANEAN Bopres. Oil Finding Corporation. Z.P. 330,876, 
June 16, 1930; Appl. Jan. 14, 1929. 


The invention relates to an improved method of locating deposits of oil and 
gas, and may be used for other deposits of relatively high dielectric char- 
acteristics compared with the surrounding material. 

A current of relatively high frequency is passed through the earth by spaced 
electrodes, and the reading on the microameter or such instrument, varies with 
the spacing of the electrodes if there are deposits of oil or gas present. The 
impedance of the electrodes is sufficiently high to render the normal impedance 
of the earth through the two paths negligible. Means are provided for 
varying the voltage to transmit the current from the source to the earth 
circuit and from the latter to the indicator. 

With this apparatus the inventor can determine the area of the deposits 
accurately, and their bulk approximately, and can distinguish between oil and 
gas deposits. J. M. F. 


992. ImproveMEeNTs In Frrtmsc Pumps Deer Pieme. J. A. 
Yerkes and R. H. Lemman. E.P. 331,604 and 331,605; July 10, 1930. 
Appl. April 15, 1929. 


The invention relates to deep well pumps known as inserted working barrel 
pumps, the pump barrel is lowered into or removed from the tubing string 
by sucker rods. The barrel usually tends to move with the plunger, and this 
is prevented by fingers fixed to the tubing and made of spring steel, their ends 
engaging in a groove on the outside of the pump barrel. The pump barrel can 
be removed by an axial pull, but is held against the pull of the plunger. The 
fingers may alternatively be formed on the pump barrel, and project into 
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being deposited between the barrel 
removal of the pump barrel. 


when the plug has set. In the plug is a ball, which acts as a non-return valve, 
so that the cement cannot return from the well to the casing. The plug is 
firmly fixed in the casing shoe by means of the cementitious materials entering 
anchorage grooves on the inner walls of the shoe. 


994. Liqguip Derru Inpicatine Device. W. W. Lewis. E.P. 332,391. 
July 24, 1930. Appl. July 9, 1929. 

The invention relates to the type of liquid depth indicator in which a pipe 
is inserted in the tank, one end is fixed to a gauge which registers the pressure 
of air in the tube caused by the pressure of liquid in the tank. In tanks of 
moving vehicles some of the air from the pressure pipe is displaced, and this 
invention provides for the replacement of the air as follows. By virtue of the 
slight up and down movement of the vehicle, a plunger pumps liquid through 
a pipe having a small air vent near the top. This liquid traps some of the 
air, and is delivered below the open end of the pressure tube, thus auto- 
matically keeping the tube full of air. The bottom of the tubes is covered 
with a perforated cap, so that the air does not escape too easily. J.M.F. 


995. Rorary Apparatus ror Earta anp Rock. F. Bade. E.P. 
333,112. Aug. 7, 1930. Appl. Nov. 1, 1929. 

The invention relates to rotary apparatus for boring in which the drill is 
suspended from lifting arrangements, and provision is made for obtaining a 
definite relation between the load on the drill and the torque, so that as the 
torque varies the load is automatically adjusted. In this invention the load- 
torque compensating device is effected at the free end of the lifting cable, and 
produces a compensating tension in the cable and suspension rods without 
vertical movement of the drill. Thus the compensating mechanism may be 
relatively small and hence great uniformity in its action is attained, and the 
apparatus can be readily adapted to suit various working we ae 


Existine Unper Hicu Pressure. C. F. R. 
Imperial Chemical Industries Ltd. E.P. 333,210. Aug. 5, 1930. Appl. 
— 1929. 

When releasing the pressure on a mixture of solids and liquids by using 
reducing or throttle valves, the parts exposed to the mixture rapidly become 
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.P, a groove cut in the tubing. The pump barrel is positioned in the tubing by 

means of two conical seats, which rest on conical faces of shoes inserted in 
is the tubing string. The bottom seat is fixed on the barrel, but the top one 
ed. can move along a hollow mandrell, through which the pumped fluid flows. 
ick It is held in position by a helical spring, and thus allowance is made for 
by any errors in setting up the tubing or in assembling the pump-barrel. These 
er, conical seats also act as seals to prevent sand, carried along with the oil, 
ly J.M. F. 
993. RELATING TO THE ConsTRUCTION OF WeLIs. R. C. 
nd Baker. E.P. 332,215. July 5, 1930. Appl. April 15, 1929. 
by The invention relates to the construction of floating and cementing shoes 
se for introducing a string of casing into a well, and for cementing the well after 

this has been done. The end of a casing shoe is plugged with a cementitious 

material, which holds plates and tubes, forming the valve chamber, in place ; 
3. the cores for the valve chamber and for the ducts for the passage of the 

cement, are made of cardboard, filled with sand, which can be washed away 

996. ReLeasinc THE Pressure oF Mixtures or Sorips anp LiQuiIps 
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worn; @ fine orifice in the path of the mixture is no better, as it rapidly 
becomes enlarged owing to erosion. If, however, the potential energy of the 
mixture is expended in the performance of external work, without allowing 
any substantial development of kinetic energy of the particles, this rapid 
wear is obviated. A suitable method of performing this, is to pass the mixture 
at low speed through an extraction pump of any suitable and reversible type. 
The pump then acts as a motor, the material doing external work at the same 
time as its pressure is released. Suitable types of pumps are dealt with. 
J. M. F. 


997. Two-post THree-sHarr Draw-worRKs FoR WELL-DRILLING PLANT. 
E. W. Goeser. E.P. 333,295, Aug. 8, 1930. Appl. Mar. 8, 1929. 


The invention relates to the type of draw works, described in Patent No. 
314,424, in which an upright structure supports a countershaft driven from 
& prime mover, and a cathead line shaft, and cable drum supported below the 
line shaft. In the present invention the countershaft can be driven at a 
plurality of speeds, and driven from it and controlled by clutches, are the 
rotary table and the cable drum, the latter operated through a line shaft with 
selectively operable drives between the countershaft and the line shaft, and 
between the line shaft and the cable drum shaft. Overhanging clutch mech- 
anisms are eliminated from the line shaft, and the drum shaft has eight 
speeds against the usual three. Thus the drum can be more efficiently worked 
to suit operating condition. Also two posts only are necessary as against 
the three used when there is no countershaft. This allows the use of a larger 
spooling drum, which reduces the number of layers of cable which must be 
wound on the drum. By driving the rotary table from the countershaft, the 
former can be driven independently of the line shaft or drum shaft of the 
draw work. J. M. F. 


998. Mersop or Transportinc Perroteum Propvucts. H. A. Scharpen- 
berg. U.S.P. 1,762,423, June 10, 1930. Appl. Jan. 24, 1927. 


The invention relates to the transportation of fluid petroleum products 
through pipe-lines, from the well to the refinery. By compressing the natural 
gas, rich in methane, cooling it, and mixing under pressure with the oil from 
the well, the viscosity and surface tension of the latter is lowered. It can 
then be pumped more easily, and substances such as paraffin are kept in 
solution, and do not cause blockages in the pipe-line. This gas can be separ- 
ated from the oil at the refinery, and after its by-products have been removed, 
can be used as fuel at the refinery or in the populated district nearby. This 
saves wastage of gas and its by-products, or alternately, saves the extra pipe- 
line needed to lead it from the field to the populated area, where it is used as 
fuel. Intermediate stations may be necessary for long pipe-lines to remix the 
gas with the oil as it tends to separate out. J.M. F. 


999. Process ron Breaxine Petroteum Emutsions. M. De Groote and 
L. T. Monson. U.S.P. 1,766,057 to 1,766,067 and 1,766,112, June 24, 
1930. Appl. Jan. 21, 1929. 


The inventions relate to a process for demulsifying petroleum emulsions as 
obtained from oil wells, and the bottoms of storage tanks. The treating agent 
can be introduced either in the producing well, in a pipe-line, or in a storage 
tank, and can be applied as a dilute or concentrated solution, or in its anhy- 
drous form, or as an emulsion in oil. The amount to be used varies from 
1 part to 500 parts of emulsion to 1 part in 20,000, according to the nature of 
the emulsion. For average petroleum emulsions 1 part to 5,000 parts of 
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the emulsion is satisfactory. After the treating agent has been mixed thor- 
oughly with the emulsion, the latter is allowed to stand in a quiescent state at 
a temperature varying from 200° F. to atmospheric, then the oil and water 
will separate out. 

The treating agents covered by the patents are :— 

(i.) Wood sulphite liquor. 

(ii.) Water soluble derivatives of lignin. 
These are obtained as waste products in the sulphite and soda processes for 


stock wood chips. 
(iii.) Tannin i sodium tannate preferred. 
(iv.) Wood sulphite liquor material and an organic aaponaceous detergent 


orming body 

(v.) Substituted sulphonic aromatic bodies; derived by the action of a 
condensing agent and a sulphonic agent on an aromatic body, and 
either an aldehyde, ketone or polyhydric alcohol residue. 

(vi.) Substituted sulphonic petroleum bodies; derived as above from a 
suitable petroleum body. 

Using any of these demulsifying agents the process is efficient and inexpen- 

sive. 


1000. Breaxine Perroteum Emutsion.. E. E. Claytor. U.S.P. 1,773,517, 

Aug. 19, 1930. Appl. Dec. 31, 1928. 

The invention relates to the breaking of petroleum emulsions by the use of a 
demulsifying agent comprising a water-soluble product derived from the 
reaction between a non-hydroxy aromatic hydrocarbon, a saturated series of 
aldehyde compound and sulphuric acid, intimately associated with a sulphon- 
ated fatty body. The quantity of water incorporated with this demulsifying 
agent is of great importance. The agent may be introduced into a well, into a 
pipe-line, or into a storage tank, and the mixture left in a quiescent state at a 
suitable temperature for the water or brine to separate out. The mixture 
may be passed through any of the devices now used for breaking such emul- 
sions, such as hay tanks, gun barrels, centrifugal or electrical dehydrators. 
The amount to be used varies with the nature of the emulsion, but best results 
hundred barrels of emulsion treated. J. M. F. 


Hydrogenation. 
1001. Per Cenr. sy 1.G. 
Nat. Petr. News, 1930, 22 (33). 


It is estimated that a hydrogenation plant to produce 2000 barrels per day 
of motor gasoline will cost about £1,000,000. Such a plant will produce 
85 per cent. of gasoline and 15 per cent. of gas from brown coal tar. 

As Merseburgh the plant consists of 32 units, each provided with two sets 
of 4 in. tubes 1000 ft. long, which are connected to a vertical reaction chamber 
58 ft. high and 24 ft. in diameter. The reaction chamber is heavily insulated 
and is contained in a concrete chamber. Each unit has a capacity of 14 barrels 
per hour of coal tar or mixed with petroleum or gas oil. 

The yield of gasoline is stated to be 85 per cent. and 15 per cent. of permanent 
gas from the brown coal tar, but no coke is formed. 

One-half to 1 lb. of catalyst and 8 Ib. of hydrogen are used for every 100 Ib. 
of oil. 
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Oil containing the catalyst and hydrogen are pumped through separate 
heating coils and raised to about 800° F. In the reaction chamber the heat 
of reaction raised the temperature to about 850° F., and the mixture, after 
the reaction passes through a cooling coil to a receiver where gas is separated 
whilst the oil passes to a still at atmospheric pressure. 

The first stage hydrogenated product is distilled into three fractions, (a) 
cuaunal (6) intermediate oil, 300° to 572° F., (c) residue, 572° to 770° F. 

The residue is mixed with the raw oil entering the first hydrogenation stage. 
The intermediate oil is treated in a second hydrogenating stage worked on the 
same method as the first stage but the oil and hydrogen are heated to about 
900° F. in the coils. 

When the plant is operated for the production of gasoline no lubrication 
oils are made and when producing lubricating oils different catalysts and lower 
temperatures are used. 

The hydrogen used in the process may be produced by two methods: (ca) 
from water gas, (b) from producer gas and it is stated that the cost varies from 
3 to 10 phennig per cubic metre. For each pass of the tar, intermediate oil, 
and bottoms, through the two hydrogenation units the yield of crude gasoline 
is about 50 per cent. 

The distillation plant is highly complex as it is heated by super-heated water 
at about 800° F., which surrounds the heating coils through which the oil 
passes. The hydrogenated oil is very sensitive to heat and would form carbon 
deposits if heated directly, hence the mild heating during distillation. 
Fieldner (Nat. Petr. News, Jan. 16, 1929) estimates the costs at 26 cents 
per gallon. 

Definite information regarding the quality of hydrogenated fuels are scarce 
but samples collected from filling stations show a sulphur content of from 
0°5 to 1-0 per cent., and anti-knock value is little better, if any, than Shell 


gasoline. R. P. 
1002. Tue Hyprocenation or Ons. J. D. Beall. Refiner, 
1930, 9 (8). 


In this paper the effects of cracking and hydrogenation are compared, the 
sources of hydrogen supply are discussed with particular reference to the 
reversible reaction CO, + 4H, = CH4 x 2H,0, or commercially, natural 
gas and water, the reaction between steam and coke to produce water gas, 
and the method of Bergius consisting in the passing of water through finely 
divided iron at a temperature of 650° F. (345° C.) and a pressure of 2500 to 
2550 Ib. per sq. in. 

The advantage in the latter process lies in the fact that it is only necessary 
to pump water in order to produce hydrogen under sufficient pressure for 
hydrogenation purposes. 

The possibility of producing hydrogen by pyrolitic decomposition of natural 
gas has received considerable attention. 

In the cracking of oils decomposition and synthesis take place. Products 
of both lower and higher boiling points are formed but no cracking process 
can produce 100 per cent. of motor fuel because of the formation of in- 
condensable gas on the one hand and tars or coke on the other. It is here 
that addition of hydrogen under pressure forces a portion of the fixed gases 
back into combination in the form of liquid fuel. Vapour phase and high 
temperature favours the formation of gases, aromatics and other compounds 
having a relatively high proportion of carbon to hydrogen. Destructive 
distillation of coal produces aromatics, as these are the only compounds which 
exist under the conditions of temperature. In the hydrogenation of coal 
under high pressure the hydrogen-poor hydrocarbons of the coal become richer 
in hydrogen and the equilibrium constituents are light oils. 
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Carbon seems able to exist in chemical combination with hydrogen in all 
ratios, and it is evident from a consideration of the problem that crude oil 
contains enough hydrogen to convert all the carbon quantatively into benzene 
or cyclohexane, but in cracking this is not possible as the conditions of 
equilibrium in which permanent hydrocarbon gases are produced demand an 
excess of hydrogen. Carbon monoxide under such conditions might prove 
of value in producing new conditions more favourable for the production 
of motor fuel. 
article. R. P, 


1003. HypRoGENATION AND or Perroteum. Standard Oil 
Development Co. and E. M. Clark. E.P. 304,797. April 28, 1930. 
Appl., Jan. 26, 1929. 

The invention relates to a process and plant for the destructive hydrogena- 
tion of hydrocarbons. 

The plant consists of a battery of stills connected in series. These stills 
may be the usual shell type, having bubble plate towers. A refining coil is 
situated at the top of each tower to circulate a cooling medium, preferably 
the oil to be treated. The coils discharge into a line which conveys the hot oil 
into the tower of the first still. The stills are held at temperatures progressively 
increasing from 350° F. to 700° F., taking off light naphtha, heavy naphtha, 
kerosine, gas oil and lubricating oils. The vapours from the stills are con- 
densed, whilst the residue is passed through a preheater to be treated by the 


drogenating 

maintained at from 750° to 950° F. at a pressure of from 50 to 200 atmospheres. 
Hydrogen or hydrogen-containing gas is pumped into the reactors to mix with 
the oil or it may be injected into the oil line. The gases and vapours from the 
reactors are passed through the heat exchanger to warm the incoming oil, 
then through a cooler which condenses liquid products which separate from the 
gas. The liquids are passed into one of the stills at a convenient point and 
distilled at atmospheric pressure, whilst the gases are purified by passing 
through towers containing caustic soda to absorb H,S and a solvent to dissolve 
the hydrocarbons. The purified hydrogen is returned to the circuit. 

Catalysts, such as finely powdered metallic oxides, especially 90 per cent. 
chromium oxide and 10 per cent. molybdenum oxide, are usually 
in the reaction vessels to promote hydrogenation. R. P. 


1004. Destructive HyprocenaTION OF CARBONACEOUS 
Naamlooze Vennootschap de Bataafsche Petroleum 
E.P. 309,859. May 27, 1930. Appl. Feb. 27, 1929. 


The process consists of heating coal or carbonaceous materials in the presence’ 
of hydrogen at relatively low temperatures. The temperature, pressure and 
hydrogen concentration are so regulated that only tar-like products are formed 
with a minimum of gas and carbon. These high-boiling products are again 
treated in a second stage with hydrogen under pressure in the presence of one 
or more catalysts at a higher temperature than in the first stage in order to 
produce benzine and kerosine. Molybdic acid is used as a catalyst in the first 
stage, whilst iodine is used in the second stage. 

The temperature and pressure used in the first stage are 425° C. and 100 

and in the second 490° C. at the same pressure. 

The gaseous products are drawn off at the end of each stage while the 
reaction mass is still at a high temperature. This method has been found ta 
have a favourable influence on the yield of liquid products. : R. P.. 
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1005. Propverme Licat Hyprocarsons sy Destructive DisTILLatiox 
or Carsonaceous Mareriats. J. L. Fohlen. E.P. 313,963. June 18, 
1929. Fr., June 20, 1928. 

Carbonaceous materials, ¢.g., shale oil, is heated in an autoclave with a metallic 
halide, iron filings and copper or brass shavings. The temperature is main- 
tained at 300-400° for four hours and the pressure rises to 120-180 atm. 
After treatment the shale oil yields 50 per cent. boiling below 200° and 42 per 
cent. boiling between 200-300°. T.A.8. 


1006. Destructive Hyprocenation or Coat, Tars, Mrverar Orts anp 
tHe Lixe. J. Y. Johnson, Assignor to I. G. Farbenindustrie A..(. 
E.P. 328,992. May 5, 1930. Appl. Jan. 5, 1929. 

When employing catalysts, which are finely dispersed in the charging 
material for destructive hydrogenation, a continuous and uniform distribu- 
tion of the catalyst is attained even without maintaining the liquid body in 
motion by making additions of suitable specific gravity to the initial material 
or by the employment of suitable carriers for the catalyst. Initial materials 
of different specific gravity can be mixed so that the liquid keeps the catalyst 
in suspension. Active carbon, Kieselguhr, Florida earth and the like are 
particularly suitable as carriers. Any of the usual catalysts may be used. 

About 5 per cent. of the liquid contents of the reaction vessel is drawn off 
every hour, the catalysts contained in the liquid regenerated by any suitable 
means and the liquid containing it then returned to the reaction chamber 
after the addition of more initial material. _ w.L. 


1007. Hyprocen ror Use my Destructive HypRoGENATION. 
W. R. Tate, H. P. Stephenson and Imperial Chemical Industries, Ltd. 
E.P. 329,045. May 15, 1930 Appl. Feb. 21, 1929. 

Hydrogen is first passed through a cooling jacket on the inside of the wall 
of the hydrogenation converter where the temperature is raised to about 
100°C. From here it passes through a heat exchanger in counter-current 
flow to the vaporous products of reaction escaping from the reaction chamber. 
Here the temperature is raised to about 300°C. Finally the temperature of 
the hydrogen is raised to about 500°C. by passing over an electric heater 
situated in the head of the converter. The heat exchanger may be situated 
inside the converter if found more convenient. After heat exchange with the 
hydrogen the vaporous products are cooled and condensed and are collected 
in a high-pressure catchpot 

The coal paste or other charging material is preheated by heat exchange 
with the outgoing liquid reaction products from the converter. W.L. 


1008. Recovery or Rerinep Propvucts rrom CARBONACEOUS MATERIALS. 
J. Y. Johnson, Assignor to I. G. Farbenindustrie A.-G. E.P. 329,331. 
May 12, 1930. Appl. Nov. 12, 1928. 

Reaction products from the destructive hydrogenation of carbonaceous 
materials are fractionated by separating the gaseous or vaporous products 
leaving the reaction chamber by indirect cooling without previous condensa- 
tion. This fractionation is carried out by liquids or gases, flowing in counter- 
current in several upright columns. 

the charging stock or the condensed heavy fractions. The temperature pre- 
vailing in each column is regulated according to the products to be recovered. 
amiddle and heavy oils are returned to the reaction chamber for further 


hydrogenation, W.L. . 
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1009. Destructive HyproGENaTION oF CARBONACEOUS MATERIALS. 
J. Y. Johnson for the I. G. Farbenindustrie Akt. E.P. 329,688. May 19, 
1930. Appl. Jan. 17, 1929. 

In the hydrogenation of carbonaceous materials the gases from the process 
are frequently used again, but the sulphur in the raw material is mainly 
converted into hydrogen ide which accumulates in the gas and this 
impurity must be removed. It has been suggested to remove h 
such as methane, by washing with tar or mineral oils and a portion of the 
hydrogen sulphide is removed simultaneously, but the purification from 
sulphur compound by this method is insufficient. The disadvantage may be 
avoided by treatment with agents taking up H.S, which may be solid or 
liquid agents, for example, water with addition of alkalis, ammonia, or alkali 
carbonates. Organic solvents are also suitable such as tar or mineral oils, 
cyclohexane, butanol, carbon tetrachloride, chloroform, benzene and middle 
oils formed by hydrogenation, boiling between 180° and 250°, or 250° and 
350° C. 

In some cases it may be of advantage to absorb methane before absorbing 
the H,S. Several absorption agents may be used one after another and the 
pressure may be varied up to 1.000 atmospheres. In some cases it may be of 
advantage not to cool the gases before absorption. R. P. 
1010. ImprRovEMENTs IN THE DesTRUCTIVE HYDROGENATION oF Brown 

Coat anp Orner Oxycen Contarntne Low-Grape H. W. 
and Imperial Chemical Industries. E.P. 330,222. June 2, 1930. 
Appl. Dec. 31, 1928. 

This invention relates to a process for the destructive hydrogenation of 
brown coal and other oxygen containing low-grade fuels, other than bituminous 
coals, The material is improved by comminuting, drying, and heating in the 
presence of a non-oxidising gas at a pressure not substantially exceeding 
atmospheric, and is then formed into a paste with a suitable oil or tar, the 
paste being then submitted to destructive hydrogenation in the usual 
manner. H. E. T. 
1011. Preseative Carnsonaceous Mareriats Prior To Tuer Destrvuc- 

tive Hyprocenation. W. R. Tate, H. P. Stephenson and Imperial 

_ Chemical Ind., Ltd. E.P. 330,498. June 10, 1930. Appl. Dec. 8 and 31, 

1928. 

_ It has already been proposed to preheat materials to be hydrogenated in 

the presence of hydrogen under a pressure equal to that existing in the reaction 

vessel, but such a method is expensive. On the other hand, if the material 
be heated without hydrogen it is only possible to effect a partial preheating 
owing to premature decomposition. 

This invention provides for the preheating of the material in two or more 
stages, the first at low pressure in the absence or presence of hydrogen, and 
the last in the presence of hydrogen, preferably at the pressure of the reaction. 

The first stage may carry the temperature to 275°-300° C., and may be 
effected in low pressure apparatus of standard type. The partially preheated 
material is pumped into the second preheater with hydrogen under pressure 
and heated. to about 420° C. R. P. 
1012. Worxine-Up or Om-Bearine Resipves rrom Destructive HyprRo- 

GENATION OR PressuRE Extraction Processes. J. Y. Johnson and 
I. G. Farbenind. A..-G. E.P. 330,723. June 19, 1930. Appl. May 10, 
1929. 

This is an improvement on E.P. 304,404 and consists in mixing the carbonis- 
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distillation or pressure extraction of carbonaceous materials, or with those 
obtained in the purification and condensation of oils, in particular with 
aluminium chloride. The mixture is carbonised at temperatures over 600° C 
The residues may be Gest mechanically twonted claveted 
to separate part of the oil. G. 8. 


1013. Destructive HyprocEenation or Coat or Om. H. G. Watts and 
Imperial Chemical Industries, Ltd. E.P. 331,509. July 2, 1930. Appl. 
April 2, 1929. 

In the destructive hydrogenation of coal or oil a gas is obtained consisting 
of hydrogen and paraffins. It has been proposed to remove the paraffins 
by scrubbing with gas oil, but it has been found that the paraffins may be 
removed by cooling in such a manner that the gas is brought into intimate 
contact with the condensed benzine produced in the process. The effect 
is increased by supplying benzine, ae 
paraffins, as a refluxing agent in the scrubbing tower. R.P 


1014. Dersrructive Hyprocenation or Coat or Om. F. R. Harrison 
and Imperial Chemical Industries, Ltd. E.P. 331,548. July 2, 1930. 
Appl. April 2, 1929. 

When a gas containing carbon monoxide is passed over a suitable catalyst 
for the conversion of carbon monoxide into methane a large amount of heat 
is evolved. 

Advantage is taken of the heat generated to preheat the hydrogen entering 
the hydrogenation plant, as sufficient heat is evolved to raise the temperature 
of hydrogen under 200 atmospheres pressure 70° C. for each 1 per cent. of carbon 
monoxide converted. 

If the hydrogen is obtained from water gas by catalysis with steam to obtain 
a gas containing H, CO*, and a few per cent. of carbon monoxide, e.g., 3 to 5 per 
cent., the gas is compressed and scrubbed with water to remove CO*. The 
residual gas may contain 97 per cent. H and 3 per cent. CO, and is compressed 
to the pressure required in the hydrogenation process. The gas is heated to 
300° C. and passed over a catalyst of iron or nickel oxide whereby the carbon 
monoxide becomes methane. At the same time the temperature of the gas 
rises to 500°C. It is then passed directly into the hydrogenation apparatus. 

R. P. 

1015. Propucrion oF VaLuaBLE Liquip Hyrocarsons AND HyDROCARBON 
Derivatives. J. Y. Johnson for the I. G. Farbenindustrie Akt. 
E.P. 331,558. July 7, 1930. Appl. Jan. 7, 1929. 

A process is claimed for the production of liquid hydrocarbons from dis- 
tillable carbonaceous material by subjecting the material to destructive 
hydrogenation under a pressure of at least 20 atmospheres in the presence of 
a catalyst which consists of at least three different constituents, one being an 
oxide of a metal of group 2 or 3 of the periodic system or a compound thereof 
which is solid under working conditions. 

The other two constituents are oxides, hydroxides or sulphides, of different 
metals of the cobalt, nickel class or metals of the fifth and sixth group of the 
periodic system. 

For example, catalysts containing chromium and molybdenum, which are 
frequently very active, are only slightly active when employing certain 
molybdic acids such as molybdic acid hydrate. By incorporating kaolin into 
such a catalyst the activity is greatly increased. Suitable combinations of 
catalysts are, for example, tungsten, chromium and manganese, or 

and 
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1016. Destructive Hyprocenation or Coat or THE Like. C. F. R. 
Harrison and the Imperial Chemical Industries, Ltd. E.P. 331,817. 
July 2, 1930. Appl. April 2, 1929. 


It has been proposed to submit carbonaceous material in a liquid state to 
destructive hydrogenation and to pass the vapours produced over a catalyst 
at a higher temperature to make more petrol. If carbonaceous material, how- 
ever, be submitted to destructive hydrogenation in the liquid state it is more 
advantageous to superheat the vapours without catalysts, then mix with 
hydrogen and pass the mixture over a catalyst at a lower temperature. The 
superheating of the vapours from the liquid phase hydrogenation in the absence 
of catalysts causes partial cracking of middle oils, and the subsequent passage 
of these products over hydrogenating catalysts causes a refining of the light 
oils produced in the first and second stages, so that a pure product is obtained. 
Contact masses in the superheating stage may consist of metals of the first 
three groups of the periodic system or other compounds. The catalysts in the 
final hydrogenating stage may be iron, nickel, cobalt, molybdenum, chromium, 
tin, or their compounds. Suitable pressures employed in the various stages 
may be the same throughout or less pressure may be used in the final stage. 
Suitable pressures are 100 atmospheres or more, but lower pressures may be 
used if desired. R. P. 


1017. Recovery or THE Propucts oF Destructive HYDROGENATION AND 
Crackine. J. Y. Johnson. E.P. 331,916. July 11, 1930. Appl. April 
11, 1929. 

The process consists in spraying a washing oil into the vapours i 
from the cracking plant before they enter the condenser. Recidenghene 
and sulphur compounds are largely removed, and by suitably adjusting the 
quantity and temperature of the washing oil the cooling may be effected 
completely in this manner. 

For example, a brown coal middle oil, containing 2 per cent. of sulphur, 
is treated with hydrogen at 450 to 470° C. and under a pressure of 200 atmos- 
pheres in the presence of a catalyst prepared from molybdic acid and zine 
oxide. A washing oil having a boiling point above 200° C. (obtained in the 
same process) is sprayed into the gaseous mixture leaving the reaction vessel, 
which contains practically all the sulphur in the form of hydrogen sulphide. 
The mixture is further cooled in a condenser, and the condensate contains 
the washing oil with the readily condensible products and the major part of 
the hydrogen sulphide in solution. The gases contain less than 0-3 per cent. 
of hydrogen sulphide and only a small quantity of hydrocarbons. They can 
be used directly for hydrogenation without injury to the tubes or the 
reaction. R. P. 


1018. Destructive HypRoGENATION oF Sotip CARBONACEOUS MATERTAL. 
C. F. R. Harrison, H. W. Strong and Imperial Chemical Industries, Ltd. 
E.P. 332,246. July 17, 1930. Appl. April 17, 1929. 


In the destructive hydrogenation of coal the presence of a catalyst leads 
to more even reaction, greater yield of oil and diminished residue. It is 
important to secure intimate contact between the material and the catalyst, 
and it has been found that excellent results are obtained by spraying a saturated 
aqueous solution of the catalyst over the coal. 

Nickel nitrate, or ammonium molybdate, for example, may be used in 
solution, and are subsequently converted into the active form in the course of 


hydrogenation. R. P. 
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1019. Destructive HyproGenaTion oF CARBONACEOUS MATERIALS, 
J. Y. Johnson for the I. G. Farbenind. A.G. E.P. 332,251. July 17, 
1930. Appl. Jan. 17, 1929. 


The process may be carried out under any conditions of temperature and 


peri 
300° to 600° C., but preferably temperatures between 350° and 500° C. are 
= Pressures from 5 to 5000 atmospheres may be used. 

The process is designed for externally heated apparatus,and the flue gases 
are used at 100°C., higher than the reaction temperature but not higher 


bring them to the desired temperature. R. P. 


1020. Worxme Up or Carponaceous Liquips ConTAINING 
Supstances or Hich MotecutarR Weicut. J. Y. Johnson for the I. G. 
Farbenind. A.-G. E.P. 332,336. April 15, 1929. 

Difficulty is experienced in the hydrogenation of carbonaceous liquids 
when asphalt and pitch are present, owing to the effect of these substances 
on the catalyst. This may be avoided by absorbing the material of high 
molecular weight on a prepared adsorbent, such as silica, calcined after 


fenated mperaely under suitable conditions ‘the edeorbeat man y then be 
regenerated T.A.8. 
1021. or VatuasBLe Liquip J. Y. Johnson for the 
I. G. Farbenindustrie Akt. E.P. 333,550. August 11, 1930. Appl. 
March 11, 1929. 
Valuable fuels may be obtained from distillable hydrocarbon materials, 
such as tars, mineral oils, cracked products, etc., ES 
solvents, the parts which are rich in hydrogen from those which are poor in 


used again after separation of the extracted constituente. For example, 
Columbia middle oil when subjected to destructive hydrogenation at 425°C. 
and 200 atmospheres pressure of hydrogen in the presence of a catalyst con- 
sisting of molybdic acid and zine oxide yields 20 to 25 per cent. of benzine 
and 70 to 80 per cent. of crude illuminating oil. The crude illuminating oil 
is separated by distillation and treated with liquid sulphur dioxide yielding 
60 per cent. pure illuminating oil and 20 to 25 per cent. of a product poor in 
ae. _ The latter product is added to the raw oil and subjected to 


benzine produced from the raw material alone. R. P. 


See also Abstracts Nos. 772, 939, 1024 and 1026. 


Coal and Shale. 
1022. A Mernop ror Dererminine THE Gas Yretp or Coat. Koelsch. 
Brennstoff Chemie, 1930, II. (13), 267. 
A small apparatus is described which resembles the large scale plant, but 
is confined to the measurement of gas only and does not deal with the 
estimation of tar and ammonia. 
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After 60 minutes the gas evolution is complete. H. B. T. 


1023. RationaL Utimisation or Non-Caxinc, Powpery anp 
Propuction or Lump Coxe From Brrumrvous Stack. M. Naphtali. 
Brennstoffe Chemie, 1930, II. (13), 267. 

The use of pitch cannot be entertained as a binding material in the 
briquetting of non-caking small fuel such as coke, dust, anthracite, duff, etc., 
if the briquettes are to possess the same burning properties as the original 
materials, particularly as regards freedom from smoke and soot formation 
during combustion. 

For this purpose however an emulsion of sulphite liquor and clay can be 

loyed. The amount of clay used does not usually exceed a maximum 


of 2 per cent. 

The briquetting of the thoroughly incorporated mixture is best carried 
out in the usual egg briquette machine and the damp, easily crushed pressings 
are dried on a heated belt conveyor. In this condition they are excellent 
from the point of view of burning, but are not resistant to damp or water. 
They are then subjected to a slow distillation process whereby the binding 


Briquettes made of bituminous fine coal and slack require a temperature of 


500-600°. 

On a daily production of 120 tons the cost of drying is 4/- per ton, and the 

Plans and diagrams of the necessary plant for producing 


ing waterproof 


1024. Tue Pressure or Coat in PresENcE OF HyDROGEN. 

E, Sachs, Brennstoffe Chemie, 1930, IT. (13), 267. 

A summary of work carried out to date in this field is given and then a 
description of the researches of Leroux, who set out to investigate the action, 
during distillation, of hydrogen on the products in the absence of catalyst 
and at high temperatures between 600 and 900° C., and at pressures of 1-3 
and 6 atmospheres. 1 kg. of coal with 34 per cent. volatiles was used in each 


test. 

Analyses and calorific values of the gases are given, likewise the elementary 
analyses of the cokes and composition of the tars. 

For a definite distillation temperature there appears to be a definite 
pressure at which the calorific value of the gas attains a maximum value. 

The presence of hydrogen during distillation under pressure does not alter 
the quality of the tar, but the gas is characterised by a higher methane 
content. 

H. B. 


ABSTRACTS. 4194 
| A special oven is used which can rapidly heat up the cold retort filled with 
coal, and local overheating is avoided by the use of a metal shield which 
conducts the heat equally to the retort. The temperature and the rate of © 
heating have a marked influence on the amount of gas evolved. Tempera- 
tures are registered by thermo-couples. The oven temperature of 1100° a 
falls about 50° on introduction of the retort, but attains the original - 
e 
, deposit of coke, rendering the briquette waterproof. 
This distillation of briquettes made from non-caking coals and coke dust, 
H. B. ¥. 
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1025. Om Distmumc System at Fusnun. Japanese Nationa 
Committee, World Power Conference, Berlin, 1930. 


The oil shale found in Fushun has drawn the greatest attention of Japan, 
in the effort to find a source of fuel oil within her territory. The shale is 
450 ft. thick and is estimated to amount to 5000 million tons. The shale, 
however, is of poor quality with an average oil content of 5-5 per cent. It 
was found that the most economical method of distilling the shale oil was by 
internal heating and a new system has been devised. The method is based 
on the principle whereby the retort is connected to the upper part of a gas 
producer. On account of the small quantity of fixed carbon in the shale 
the quantity of gas produced is insufficient, therefore the gas is heated outside 
and then blown into the conical bottom of the cylinder. 

The combustible gases, steam, ammonia, etc., which are produced from the 
shale coke are mixed with the hot gases from the outside heater and enter 
the distilling retort to complete the distillation then pass out along with the 
oil vapours generated. The mixed gases pass through a cooler, an oil 
separator, an ammonia absorber, and a condenser to remove water vapour. 
Part of the combustible gas is used to heat the remainder before it returns 
to the retort and a second part is burned to produce steam. The process 
is operated continuously and the efficiency is so high that even shales with 
only 3 per cent. of oil content may be handled successfully. The plant has 
a capacity of 4000 tons of shale per day. 

The distilling zone is maintained at a temperature from 350 to 500° C. and 
95 per cent. of the oil content is recovered. The crude oil is brown in colour 
has a sp. gr. of -909 and setting point 36°C. Heat value is 11,450 calories, 
and the paraffin content (M.P. 51°C.) 14-7 per cent. 

The gas producer is operated under the Mond Gas producer system as the 
shale contains -38 per cent. nitrogen, which must be converted into ammonia 
as much as possible. The melting point of the shale is low, about 1300° C., 
and it is dangerous to allow the producer temperature to exceed 1000° c., 
as fusing the ash would prevent the complete gasification of the shale and the 
formation of clinker would interfere with operation. Hence more steam is 
used and the rise of temperature is controlled. The internal design of the 
producer has been evolved to operate with this particular type of shale. 

R. P. 
10254. ProGress Iv THE TREATMENT OF EstTHONIAN Or P. N. 
Kogerman and J. Roberts. World Power Conference, Berlin, 1930. 

Distillation of Esthonian Shale (Kukersite) gives a yield of oil amounting to 
30-8 per cent. at 600° C. At lower or higher temperatures the yield diminishes. 
The shale is used somewhat extensively in the raw state in railway locomotives 
and also in stationary boiler plants. At present the largest shale distillation 
plant is operated at the State works at Kohtla. This plant consists of six 
retorts of the producer type designed by J. Pintsch and Co., Berlin. A 
retort of the tunnel kiln type is employed on a fairly large experimental scale 
at Pussi Mine. A fusion type of retort was employed at Vanamoisa, but has 
ceased working and a modified Scotch retort was tried at Fallinn, but proved 
unsuccessful. It is also proposed to erect a battery of Davidson Rotary 
Retorts. 

At Kohtla the Pintsch retort is a vertical cast iron shaft lined with 
firebrick external diam. 2 m. and 5 m. high. Raw shale is graded to 
pass a 4 in. mesh, but retained by a 2 in. mesh, this grade being found most 

suitable. 

The shale is charged through a bell hopper and descends by gravity through 
the producer. The gases generated in the combustion chamber at the base 
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of the producer enter annular flues at top of the combustion zone and pass 
into the charge undergoing distillation along with cold gas, which reduce the 
temperature of the combustion gases to about 550°, the distillation 
temperature. 

Part of the permanent gas is used for firing Babcock and Wilcox boilers. 
The crude oil obtained has sp. gr. about 1-0, reaction-neutral, 1 per cent. 
moisture, 83° flash point, viscosity at 50°—5° E., sulphur 1 per cent., calorific 
value, 9600 cal. kg. 

The crude contains very little motor spirit and the main marketable 
products are diesel fuel, lubricating oil, and pitch. 

The Eesti Patendi A/S System at Pussi consists of a tunnel oven rectangular 
in area, capable of a throughput of 70 tons per day, and so dimensioned as 
to allow the free passage of trucks holding 680 kg. of shale. 

The tunnel accommodates 20 trucks, 5 in the pre-heating section, 12 in 
the carbonising, and 3 in the cooling section where the shale is quenched with 
water. Each section is sealed by hydraulically operated doors controlled 
electrically. The steel tubs or trucks are rectangular and provided at the 
bottom with a short flanged pipe. The shale rests on a false bottom 
perforated to allow the passage of volatile matter. 

During distillation the volatile matters are circulated over and over again 
through the charge in each tub and to achieve this, flanged pipes, of the same 
diameter as those in the tubs, are provided at regular intervals along the 
tunnel. At each position in the retort the tub rests immediately above the 
circulating pipe and below an electrically driven fan. The vapours are drawn 
by the fan and forced through a horizontal duct leading to a distributing 
channel above vertical reheater tubes, which are heated in a combustion 
chamber running alongside the retort. Passing through the tubes the gases 
are led to the flanged pipe below the tub. The tubs are moved forward one 
stage every 12 to 14 minutes. From the retort the vapours pass to the 
vertical atmosphere condensers where heavy and medium oils are separated. 
Medium and light oils are condensed in water coolers. 

The Davidson Rotary Retort consists of a rotary steel tube 50 ft. long and 
4 ft. diam. The tube is externally heated, the temperature in the heating 
flues being maintained at 590°C. The interior is fitted with scrapers to 
keep the inner surface of the tube clean. Shale is fed continuously and 
automatically, and in its passage through the tube is raised to 480°C, As 
the retort revolves the shale is turned over 200 to 300 times and travels a 
few thousand feet over the retort shell. The vapours are removed and pass 
a dust catcher situated near the discharge end of the tube. The hot residue 
is discharged into the heating furnace. Permanent gas is also burnt in the 
furnace. 

The Grondel Retort is also of the tunnel-kiln type and operates like the 
Eesti Patendi retort. R. P. 


1026. Distmxation or Coat UNDER PRESSURE IN THE PRESENCE OF 
Hyprocex. M. Leroux. World Power Conference. 1930. 

In this work the effects of distilling coal at higher pressures than normal, 
but not as high as used by Bergius, are reported. 

In distillation tests without hydrogen, under pressures of from 1 to 6 
atmospheres, the gas volume yield increases with rise of temperature, whereas 
the calorific power decreases, but the total calorific value of the gas increases 
constantly. 

The percentage content of CO, diminishes whilst CO increases with the 
temperature. The volume of CO, remains practically constant, but the 
volume of CO in the gas increases rapidly. The content of unsaturated 
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hydrocarbons varies little, but slightly decreases, and the methane percentage 
falls although the volume increases. In tests made at atmospheric pressure, 
however, the volume of methane produced appears to reach a maximum 
between 750° and 950°, then decreases. It seems that this maximum pro. 
duction must exist for other pressures, but the temperature of the maximum 
increases with the pressure. The hydrogen content of the gas, both percentage 
and volume, increases with temperature of operation. 

I of pr has little effect on the total calorific value, but the 
composition of the gas varies with the pressure. Increased pressure produces 
an increase of methane and a diminution of hydrogen and of unsaturated 
h 

The tar produced under different conditions differs little in quantity or 
density. Viscosities of the tars show that they tend to become more fluid 
under pressure with or without hydrogen, and the calorific value varies 
only to a small extent. Tars produced under pressure, in the presence of 
hydrogen, contain less carbon and slightly more hydrogen. Distillation 
curves show that the tar produced under pressure of hydrogen céntains 
lighter products than the tar obtained in tests at atmospheric pressure without 
hydrogen. Without hydrogen, pressure reduces the quantity of condensable 
hydrocarbons but the quantity of lighter hydrocarbons contained in the 
tar increases. The total quantity of light hydrocarbons boiling below 200° 
in the gas and tar increases with the pressure of distillation and also with 
the hydrogen concentration. 

content of hydrogen than in cases where hydrogen was absen 

slightly with increase of pressure. The increase is very distinct in the 
presence of hydrogen. R. P. 


1027. Low Temperature CaRBONIZATION, DisTILLING OR Com- 
BUSTION OF GRANULATED OR PULVERULENT Fvuets. C. Geissen. E.P. 
310,032. July 14, 1930. Appl. April 12, 1929. Conv. (Ger.), April 20, 
1928. 


The raw material is treated in a layer on a horizontal grate-like support. 
The gases or vapours with which the treatment is effected are evenly dis- 
tributed at all points in a zone between the layer of fuel and the support 
which carries it. The active gases or vapours are fed to the layer of material 
partly filled and closed by oom distributors, so that the 
powdesed or granular material cannot penstente into the gas supply passages, 
and also in these passages a very high resistance to the flow of gases is pro- 
duced by the stems of the mushroom-shaped distributors. Ww. L. 


1028. Process ror THe Manuracture or Liquip Propucts rrom 
Naamlooze Vennootschap de Bataafsche Petroleum. Maatschappij. 
E.P. 311,759. July 4, 1930. Appl. April 4, 1929. 


in 40 minutes to 450°C. The heating is then stopped and the gaseous 
duets are withdrawn. Calculated on dry and ash free coal 54-5 


petroleum-like products and 3-6 phenolic products are obtained. 
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finely ground brown coal are heated in an autoclave with hydrogen under 
pressure in the presence of a suitable catalyst. The temperature is raised 
pro- 
cent. 
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1029. or Coat orn OTHER CARBONACEOUS F. 
i E.P. 312,238. July 3, 1930. Conv. (U.S.A.), May 22, 1928. 


Appl. May 22, 1929. 


in the lower part and provide scraper i i 

coke from the chambers, fresh coal being supplied by apparatus travelling 

behind the scrapers. G. 8. 

1030. anp Device ror Destructive E. Roser. 
E.P. 314,078. July 10, 1930. Conv. (Ger.), June 23, 1928. Appl. 
June 19, 1929. 


. Dusrmuation or Coat or Licnrre at A Low TEMPERATURE FOR 
SEMI-COKE AND By-rropvucts or CONSIDERABLE VALUE. 
H. Hardy. E.P. 318,520. July 17, 1930. Appl. Sept. 3, 1929. Conv. 
(Bel.), Sept. 4, 1928. 


Moxerat Ors THE Lixe. J.T. Johnson, assr. I. G. Farbenindustrie 
A.G. E.P. 328,997. May 12, 1930. Appl. Nov. 12, 1928. 


ssure, 
mum 
Ge Coking apparatus for the distillation of coal, etc., is divided into annular 
ow concentric coking chambers by means of walls suspended from head plates. 
tage Each wall may be formed of a plurality of vertical elements, which may be 
b the adapted to serve as heating elements, the heating medium being introduced 
ieee d withdrawn at the top. The rotating parts of the apparatus are located 
rated 7 
y or 
fluid 
Aries 
e of 
tion Bituminous substances are tightly compacted, outside the furnace, into 
ao tubes in which they are distilled in tubes or retorts, and the tubes charged 
with distilled fuel are passed into cooling tubes which extend from the dis- 
~ tilling tubes. G. 8. 
100° 1031 
rith 
ter 
The oven consists of an alternating arrangement of vertical chambers, 
lac a by-product suction chamber, a distillation chamber, a combustion chamber, 
the superimposed in such a way that the heating of the distillation chamber 
takes place at one side only. Each distillation chamber is occupied by small 
receptacles or moulds which are filled with coal. Here the coal is in direct 
contact on one side with the wall of the combustion-chamber, and is im- 
; prisoned in the moulds by a perforated lid, which permits the passage of 
gases and by-products and prevents the swelling of the material. On each 
side of the moulds is a rack bar, with which engages a pinion serving to 
impart @ progressive movement to the moulds in the furnace and to prevent 
them from rising under the thrust of the coal. In the suction chamber 
openings permit of water, tar and gas being taken from different stories 
or altitudes of the oven. Under the furnace there is a conveyor which  . 
enables the moulds containing the finished products to be quickly removed. 
The oven permits of obtaining semi-coke of uniform size and excellent 
condition. w.L. 
1032. APPARATUS FoR THE RecoveRY oF PRODUCTS FROM 
CARBONACEOUS MaTERIALS sucCH as Various or CoaL, Tars, 
" The product leaving the hydrogenating chamber is introduced about mid- 
way up « column fitted with staggered baffle plates, while hydrogenating 
gas is introduced at the bottom of the column. At the same time the initial 
charging stock, which has not been hydrogenated, is introduced at the top 
of the column. Liquid products collecting in the bottom of the column are 
withdrawn and returned for further hydrogenation, while vapours and gases 
are carried overhead and condensed. The temperature of the column is 
dependent on the partial pressure of the product to be recovered, and when 
choosing the temperature for the fractionation, the total pressure in the 
apparatus, the partial pressure of the product desired and the boiling point 
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range of the product to be obtained must be taken into account. The 
fractionation may be carried out, if desired, without releasing the pressure 
on the reaction products. 

It is claimed that a very sharp separation of low boiling point compounds 
is obtained, and that the heat of the products obtained in the process is 
completely utilised. Ww. L. 


1033. Purirication or Gases. W. d’Leny and Imperial Chemical Indus- 
tries, Ltd. E.P. 329,135, May 15, 1930. Appl. April 26, 1929. 

Chemical reactions between liquids and gases can be carried out by exposing 
the gases to continuous liquid films obtained by allowing the liquid to fall 
by gravity over a solid surface. The process presents an advantage over 
the known process, in which gases are treated in a packed tower with a 
suspension or slurry, that the tower does not become fouled by the collection 
of solid matter. The invention also consists in regenerating the spent liquor 
by exposure to air. 

For example, coal gas from which it is desired to remove cyanogen and 
sulphuretted hydrogen is passed up a tower whose walls are irrigated by a 
film of a 2 per cent. soda carbonate solution carrying "02 gm. mols. per litre 
of ferric oxide. The gas leaving the tower is practically free from the im- 
purities. The liquor at the base of the tower may be circulated to the top 
of the tower and a part continuously withdrawn for regeneration, The 
purification of the gas and regeneration of the ferric oxide may be carried 
out continuously by means of two towers placed one above the other. Coal 
gas enters the bottom of the upper tower and passes upward in contact 
with the falling film of reagent, and the spent liquor from the base of the 
upper tower is eaused to flow in a continuous film down the lower tower 
up which a + of air is passing. The regenerated liquid from the base 
of the lower tower is carried to the top of the upper tower. Nickel salts 
may be used with the ferric oxide. R. P. 


1034. Rerorts ror Use mw tHe Low Temperature DISTILLATION OF 
Carponaceous Mareriat. Carlton Main Colliery Co., R. Addy and 
8. Gill. E.P. 329,464. May 22, 1930. Appl. April 11, 1929. 


This invention relates to retorts of the type formed by two concentric 
vertical chambers forming between them a space into which the carbonaceous 
material is charged for distillation. 

The inner chamber is capable of being moved vertically with respect to 
the outer chamber, which is fixed ; when raised a member attached to the 
inner chamber closes the open lower end of the outer chamber and keeps 
the charge in position. For discharging the retort the inner chamber is 
lowered. The means for moving the inner chamber form part of the structure, 
and serve to retain the chamber in its closed position during the carbonization. 

The wall of the inner chamber may be formed with slots to allow the 
passage of distillates into the interior of the chamber. The retort may be 
heated externally or both internally and externally as desired. w.L. 


1035. Low Temperature DisTILLATION oF Brruminovus Coat AnD LIGNITE. 
Compagnie Generale de Distillation et Cokefaction a Basse Temperature 
et Miniere (Intertrust) Société Anonyme, assrs. to International Holding 
de Distillation et Cokefaction a Basse Temperature et Miniere (Holcobami) 
Société Anonyme. E.P. 329,542, May 22, 1930. Appl. June 17, 1929. 
Conv. (Bel.), March 15, 1929. 

The material, in a layer not exceeding 10 centimetres in thickness, is slowly 
heated in a retort until the temperature of the atmosphere 
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and entirely free from coal dust, and also gases having a maximum thermic 

power for each quality of coal or lignite distilled. w. L. 

1036. Treatise Hyprocarson Marermt. H. M. Robertson. 
E.P. 329,674, May 23, 1930. Appl. Jan. 23, 1929. 

The apparatus consists of a tunnel retort having three zones of heating 


to the first or pre-heating chamber. Steam is injected at spaced points, 

and means are provided for withdrawing the vapours produced. R. P. 

1037. Low Temperature DisTILLATION OF CARBONISATION OF BITUMINOUS 
Coat. A. V. Abbott. E.P. 330,902. June 18, 1930. Appl. March 18, 
1929. 


1038. Propvucrions or Hyprocarsons rrom Coat, Om, ere. H. 8. 
Waite. E.P. 330,934. Feb. 20, 1929. 

The volatile products from the distillation of coal are passed direct from 
the retorts into a chamber where they come in contact with absorbent material, 
such as coke, maintained at a temperature of 400-550°. The coke is 
on travelling screens, and is fed into and removed from the chamber at a 
1039. Carsonisation or Coat, Peat, Woop anp THE Like. C. B. Winzer. 

E.P. 330,980. June 23, 1930. Appl. March 22, 1929. 

A series of stationary retorts are mounted in a travelling tunnel, part of 
which is heated to a temperature high enough to carbonise the contents 
of the retorts within the heated part of the tunnel. The part of the tunnel 
to be heated is provided with a double wall, through which hot gases pass. 
The gases, after leaving the hollow wall, may be circulated around 
in the wall. The retorts are charged and discharged, while at alow temperature 
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The the retort reaches about 450°C. This temperature is then kept constant 
m.- until the side of the retort remote from the heated side reaches 350°C. The 

external temperature is then quickly raised to about 500 to 550°C. 

Ounds The gradual heating is carried out very slowly, the temperature being 
 s raised by 25°C. every 15 minutes. 
L. The rapid rise of temperature from 450 to 550°C. strengthens the semi- 
ndus.- coke and prevents it adhering to the retort walls. 

The invention claims to produce semi-coke, which is hard, compact, porous, 
ping easily inflammable, homogeneous, contains 8 to 12 per cent. of volatile 
> fall 
Over 
th a 
“tion 
quor 
and and through which the mavtveriai is 
< the material, oil shale, or coal dust in briquet form, is subjected to the action 
sive of heat supplied by a current of hot air, which raises the temperature to 
asad about 550° F. (290° C.). 
™ In the second chamber the temperature is raised to 1000° F. (540° C.) by 
, flue gases from furnaces. In the third chamber the material is cooled and 
ried tempered so that it is hardened to withstand the effects of handling. Air 
oal is heated for the first part of the process by passing through pipes situated 
~ in the upper parts of the cooling and heating chambers, thence is conducted 
wer 
Axe 
Its 
| A rotary retort is provided with internal and external heating members, 

the walls forming an annular distillation chamber. The outer wall is provided 

with lifting ribs or baffles, and the inner with retarding ribs or baffles. Coal 

is distilled by feeding in an alternate advancing movement through the 
chamber while being subject to different degrees of temperature from the 

inner and outer walls. G. 8. 
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outside the heated zone, and the fluid by-products are withdrawn by means 
of ducts while the contents of the retorts are at high temperatures. The 
retorts may be arranged in an endless series for a more or less continuous 
operation, the tunnel being similarly formed. G. 8. 


1040. Low CARBONISATION OF COAL AND OTHER 
Fuets. J. E. Hackford. E.P. 331,193. June 23, 1930. Appl, 
Dec. 21, 1928. 


The containers for the fuel to be carbonised are first lined with a medium, 
such as a solution or pulp of ground paper, and then charged with fuel. They 
are then transported through the heated zone of a retort and finally removed 


to a convenient point for the discharge of the contents. All the 
operations are automatic. G. 8. 


1041. Carponistnc Marertat at Low Temperature. C. Pamart. E.P, 
331,497. July 2, 1930. Appl. March 2, 1929. 

Solid fuels, particularly the dust of bituminous fuels, are first subjected to 
pre-heating to a suitable temperature, are then oxidised, and finally carbonised 
in the apparatus specified in E.P. 268,613. The oxidising apparatus may 
be arranged to admit air throughout its length, or through holes at intervals, 
and the quantity of air may be controlled by a fan or by the size of the inlets. 

G. 8. 
1042. Rorary Furnaces More Particutarty ApaPrrep ror Low Tem- 
PERATURE DusTi~LaTion. Kohlenveredlung A.-G. and C. Geissen. 
E.P. 331,673. July 10, 1930. Appl. June 17, 1929. 

A rotary drum retort is improved by filling with chequer brickwork of 
bricks with recesses in the side faces and/or central holes, so that parallel 
passages are formed through which the raw material and/or heating gases 
may pass continuously. G. 8. 


1043. Metnop or Treatinc Tars. G. T. Morgan, F. 8. Sinnatt and 
D. G. Pratt. E.P. 331,542. July 4, 1930, Appl. Feb. 4, 1929. 

A product consisting substantially of resinols, resinoic acids, resinamines 
and resinenes is separated from pitches by extraction with a solvent such 
as ether, benzene or low-temperature tar spirit. Undissolved matter is 
either separated from the extract, which is treated with petroleum or the 
solvent evaporated from it. The four resinous products may be obtained as 
crude fractions by treating the extract in the following steps: (a) Extraction 
with caustic soda or caustic soda and salt solution, carbonisation and acidifica- 
tion, to obtain resinols and resinoic acids ; (6) extraction with mineral acids 
and decomposition with alkali to obtain resinamines;: (c) evaporation of 
solvent to leave resinenes. The fractions can be purified by dissolving in 
an organic solvent and re- as an amorphous solid, 
by addition of petroleum 


See also Abstracts Nos. 891, 939, 1004, 1005, 1006, 1008, 1009, 
1010, 1013, 1014, 1016, 1018 and 1019. 
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1044. Cementinc Prostews on Guir Coast. W. T. Doherty and 

M. Manning. Oil & Gas J., 1930; 29, (17); 30, 148-150. 

This paper supplements a previous paper by the authors presented before the 
A.P.I. in April, 1929. The major issues brought out in both are summarised 
to make more coherent the data and discussions in them. The first paper 
promoted intelligent investigation to determine the proper use of cement in 
protecting oil wells from the ingress of water. It is proposed to discontinue the 
use of calcium chloride as an acceleration to setting time, as a homogeneous 
mixture is not obtainable with present equipment, and ultimate strength is 
sacrificed for early strength. Cements should be selected only on a quality 
basis, each carload being properly sampled and tested. Graphs for deter- 
mining water-cement ratio quickly and easily, so enabling easy control, are 
given, and fully explained. The best method of checking a cementing job is 
by taking cores; pressure and bailing are also used, but coring, if carefully 
performed, is much the best. Through water and gas analysis of cores, the 
theory that failure was due to disintegration resulting from action of acid, 
sulphur, or sulphates was disproved. Chemical analysis of neat pats, with 
varying water content, showed that carbonation or reversion of the lime was 
not likely. Contamination of the cement by mud causes most failures, and 
this is more pronounced when excess of water is used. The mud prevents the 
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settling of the cement particles, so producing a weak and highly porous 
cement. Carbonation and mud contamination are closely associated, but it 
cannot occur in a properly mixed and set cement. The authors conclude that 
there should be no failures in Gulf Coast cementing jobs if the cement is clean 
and properly placed. Tables are given showing the effect of mud on 

of cement, analysis of cements, and data for cemented wells. J.M. F. 


1045. Perroteum Deposrrs or Mapacascar. C. P. Nicolesco. Rev. 
Petrolifére, 1930 (388) 1225-1231; (389) 1257-1262; (390) 1289-1294. 
This work is an account of observations made in the region of Norajenobe, 

Sakalave, West Madagascar. The petroliferous deposits of Madagascar are of 

normal commercial yield, and combine the conditions necessary for the accu- 

mulation and storage of petroleum, being folded into anticlines consisting of 
sand, grit, clay and marl. The phenomenon of microdislocation due to the 
presence of natural gas and its disengagement by heat, makes the rocks so 
friable that it is impossible to recognise them even after the first stage of 
alteration. The deposits have not been submitted to erosion in Jurassic 
times and are not altered at the surface. The evidence of the numerous and 
thick Liassic strata superimposed on the Trias is visible, and the indications of 
deterioration are of the same order as those of any of the world’s productive 
deposits. The age of the reservoir rock is Triassic, while that of the mother 
rock is upper Permian. W. H. T. 


Chemistry of Petroleum. 


Tue Cuemicat Nature or Gum Formmne Constirventrs Gaso- 
D. T. Flood, J. W. and G. Edgar. Petr. Div. Amer. Chem. 


end made wih raphe ra Th Hen With two 
exceptions, none of the fresh blends gave weighable amounts of gum on 


i although 
showed appreciable oxygen pressure drop or gum formation in concentrations 
of 10 per cent. by volume after four hours heating, but with increasing con- 
centration the induction period was decreased, while at quite high concentra- 
tions most monolefines showed pressure drop and gum formation in less than 
four hours. 

Straight chain olefines having the double bond at the end of the chain are 
more stable than those having the double bond elsewhere and for equal 
concentrations by volume and for olefines of similar structure, those of low 
molecular weight are less stable than those of high molecular weight. For 
equal molecular concentration, however, the stability may be about the same. 
The data on cyclohexene indicate that a double bond in a cyclic ring is some- 
what less stable than in an aliphatic olefin, but the difference is not marked. 


STEERER 


LINE. 

Soe. 

The authors have investigated the gum formation of individual hydro. 
carbons of the type likely to be formed by cracking processes in order to 
determine what types are responsible for gum formation in gasoline and the 
behaviour of such hydrocarbons when subjected to tests for gum-forming 
on ev r from yer. In the oxidation test, gum formation was in- 


Wagner. Paper read before the Amer. Chem. Soc. 
An analogy is drawn between the catalytic activity of cobalt soaps of oleic 


balti 
more, that bases exert a negative and fatty acids a positive catalytic effect on 
autoxidation in the presence of cobalt soaps. It is suggested that the oxida- 
tion is brought about by the formation of a complex cobaltic acid. Numerous 
references to the literature on autoxidising catalysts are given. A. J. G. 
1048. Tae ConpensatTion oF HyDROcARBONS BY 


DiscHareE. 
Comparison ConpensaTion By Rays. §8. C. Lind and 
G. Glockler. Petr. Div. Amer. Chem. Soc. 


analysed distillation, and hydrogen was determined 
the h methane fraction to diffuse through a palladium tube. It was 
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Dorous Compounds containing a double bond in the side chain seem to behave like 
but it simple olefines. The attachment of a double bond to a benzene ring seems 
le that to decrease the stability markedly, although the effect of structure introduces 
s clean differences among the individuals. All the tested compounds of this type 
rength seem less stable than the simple olefines, and a double bond adjacent to the 
.F. ring involves high instability particularly in styrene but also marked in 

l-phenyl-propylene. Diolefines as a class are much less stable than monole- 
Rev. fines, but the position of the double bond is important in determining the 
294. stability. Conjugated double bonds introduce extreme instability, while a 
snobe, compound containing double bonds widely separated is almost as stable as an 
are of average olefine. Cyclic diolefines containing conjugated double bonds seem 
accu- somewhat less stable than the comparable aliphatic diolefines. In conclusion, 
ing of it is suggested that the substances chiefly responsible for gum formation in 
to the gasoline are aliphatic and cyclic diolefines and mono- or diolefines attached 
vks so to a benzene ring, while high concentrations of certain monolefines might 
uge of be involved occasionally. W. H. T. 
1047. Some Facrors Errectine true Catatytic Activiry or CoBALT 
ape OLEATE ON THE AUTOXIDATION OF PENTENE-2. Julius Hyman and C. R. 
uctive 
other 

the drying of vegetable oils. The preparation of cobalt oleates is described. 
7A80- 
Them. 

With the gases methane, ethane, propane, butane and ethylene it was 
shown that a similarity existed in the condensation as produced by the ionisa- 
tion due to a particles and by electrical discharge in an ozoniser. Details 
of the ozoniser and experimental procedure are given. Residual gases were 
found that all the = same pressure 

1s M- change as the reaction proceeded in time—viz., a maximum pressure one to 
two hours after the commencement of the reaction followed by a decrease in 
pressure during the later stages. 

The data of Lind and Barwell (J.A.C.S., 48, 1556 & 2335, 1926) on the 
alpha ray condensation of hydrocarbons were recalculated and compared with 
the results obtained using an ozoniser. From the pressure-time curves it was 
concluded that there is for the saturated hydrocarbons an analogy in their 
pressure changes during reaction when under the influence of the two acti- 
vating agents. A similarity was also observed with the unsaturated gas, 
ethylene, in that both condensations showed a pressure decrease to about one- 
third of the initial pressure. A consideration of free hydrogen production 
served to confirm this general conclusion, for the amount of free hydrogen 
produced in both types of condensations was of the same order, and it was 
also observed that hydrogen and methane appeared in the same relative 

__ amounts. 
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Consideration ef the liquid hydrocarbons produced indicated an average 
composition of C, H,, from the saturated hydrocarbons and C, H,., from 
ethylene. Similar results were obtained with the alpha ray reaction, and it 
was found that the percentage conversion to liquid products was of the same 
order in the two cases. It was concluded that the condensations are brought 
about by the same agency. A mechanism of reaction based on the iron- 
cluster theory is suggested, and the assumption made that the larger mole- 

. N. 
1049. Tae Satrs anp Esters or Humic Acip. W. Horn. 

Brennstoff-Chem., 1930, II, 372-375. 

The preparation of the potassium salts of humic acid and nitrohumic acids 
by means of alcoholic potassium acetate and the action of alcoholic caustic 
potash on the exhaustively methylated acids is described, various experi- 
mental observations being tabulated. By comparing the potassium content 
of the salts obtained by the hydrolysis of the methylated products with the 
estermethoxyl contents of the methyl derivatives, a satisfactory stoichio- 
metric agreement is obtained. 

More potassium often combines with the acids during salt formation than 
would be expected during the exclusive formation of carboxylic acid salts, 
this being due to substitution in the phenolic hydroxyl groups. Various 
characteristics of the constitution and reactions of humic and nitrohumic 
acids are given. Ww. 8. C. 
1050. Tae Pxenots or Perroteum. E. Holzmann and St. von Pilat, 

Brennstoff-Chem., 1930, II 409-413. 

The initial substances utilised in this work were impure naphthenic acids 
as normally obtained from the petroleum distillates from Boryslaw crude oil, 
specific gravity at 20°C. 0-9965 and viscosity V,.=—422 E. The crude 
naphthenic acids were distilled with superheated steam at 210° C., asphalts 
and resins remaining as a residue. The naphthenic acids present in the 
distillate were treated with 6 per cent. soda lye solution, the phenols and hydro- 
carbons separated by repeated ether extractions from the sodium naphthenate 


boiling between 180° and 200° C. Eceaiaicisansasadianmantiatioees 
of phenol ; this was confirmed by converting this fraction into an arylglycolic 
acid and observing the solubility of its sodium salt in water. According to 
Brickner, the sodium salts of phenoxyacetic acid also of p-cresoxyacetic acid 


press 
(D*=1-0215, nD,,.=1-5422) and a dark solid residue were obtained. The 
possible presence of methoxy groups was established by distilling a sample of 


fractionation at 6 mm. pressure the phenols were divided into five chief fractions 
which were rectified separately by means of a Widmer column at 6 mm. pressure. 
The boiling range, colour oe D*,,, nD, are tabulated for each fraction. 
The results show that the phenol content of the erude naphthenic acids 
from Boryslaw kerosine distillate amounts to about 30 per cent., for the 
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Bitkow distillate only 3-1 per cent. Phenol was not present in the phenolic 
group of the Boryslaw crude oil, but all three cresols, 1~3—5 and 1-3-4 xylols 
and §-naphthol were isolated, then 1~2-4 xylol and phenols with three methyl 
groups. Quantitative results are given, viz. :— 

1-91 percent. .. o-cresol. 1-68 per cent. .. 1-3-5 xylol. 

O78 p-cresol. 476 1-3-4 xylol. 

Moreover, 1-2-4 xylol and apparently other xylols and substances of the 
mesitol types were detected. Compounds of the phenol type with long side 
chains and with methoxy groups were not present, and in contrast to the 

.8.C. 
1051. Raman Srecrra or THe Mercarrans. 8. Venkateswaran. Nature, 

1930, 126 (3177), 434. 

The author has investigated the Raman effect in various mercaptans and 
has found that the oscillation of the —SH group comes out prominently as 
an intense though somewhat diffuse line in the Raman spectrum, with a 
frequency shift of 2574 wave numbers. This is in marked contrast to the 
behaviour of the —OH group, of which the broad band (V=3400 cm.—, 
approximately) appears only in water and methyl alcohol, but not in the higher 
alcohols, Another strong line appears with all the mercaptans giving a 
frequency shift of about 657 wave numbers, and is evidently due to the 
oscillation of the —CS group, since it is in the same position as the most intense 
line in the spectrum of carbon disulphide. The analogous oscillation of the 
—CO group with a frequency of about 1050 wave numbers appears strongly 
in methy] alcohol, but only faintly in higher alcohols. 

These differences in the behaviour of the —SH and —OH groups are suffi- 
ciently remarkable, while another feature is the unusual width and diffuseness 
of the lines ascribable to the oscillations of the carbon chain in the mercaptans. 
This character is presumably due to the influence of the sulphur atom on these 
oscillations. H. E. T. 
1052. Manvuracrure or PotymerisaTion Propucts or Stryror. I. G. 

Farbenind. A.-G, E.P. 307,936. Aug. 15, 1930. Appl., March 15, 1929. 

Conv. (Germany), March 16, 1928. 

Improved polymerisation products are obtained by treating styrol in emul- 
sion with water and an emulsifying agent or a colloidal solution at a temperature 
of about 60° C. and without the application of super eS 

A.J. G. 


1053. Parewr Process ror THE ManuracrurE or CONDENSATION 
PropvucTts FROM DIOLEFINES AND Hyprocarsons. I. G. Farben- 
industrie Akt. E.P. 315,312. Sept. 11, 1930. Appl., July 5, 1929. 

The diolefine, such as butadiene, isoprene or dimethylbutadiene, is con- 
densed with a hydrocarbon, such as toluene, xylene, mesitylene, or tetra- 
hyd hthalene, in the presence of an alkali or alkaline earth metal under 
pressure and at an elevated temperature. One part of diolefine is treated with 
diolefine. E.N. a. 
1054. Pyrotysis or UnsaTuRATED HypRrocaRrpons. i 

Industries, Ltd. E.P. 332,998. Aug. 7, 1930. Appl., June 4, 1930. 

A process is described in which ethylene is passed through a tube at 1100° C. 
at a space velocity of 6400 reciprocal minutes. Thirty per cent. of the applied 
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1055. Propuction or Hyprocarpons From NAPHTHALENE. J. Varga. 
E.P. 333,453. Aug. 14, 1930. Appl., Oct. 11, 1929. 


The object of the invention is to produce hydrocarbons of the benzene 
h 


temperature and under pressures above 100 atmospheres with catalysts con- 
sisting of a molybdenum or tungsten compound in conjunction with hydrogen 
sulphide (or sulphur which yields hydrogen sulphide), which increases the 
activity of the catalyst. 

For example, naphthalene is heated to 540° C. for 60 minutes with 4 per cent. 
of sulphur and 2 per cent. of molybdic acid under an initial pressure of 
120 atmospheres of hydrogen and the partial pressure of the hydrogen is kept 
at 95 per cent. of the total pressure. 
cent. boiling up to 100°, consisting almost entirely of benzene. R. P. 


1056. MawuracrurE anp Propvuction or POLYMERISATION 
Propvucts rrom Drotertves. I. G. Farbenind. A.-G. E.P. 333,872. 
Aug. 15, 1930. Appl., March 15, 1929. 


are obtained which are easily soluble in benzene, 

The diolefines are introduced into the dispersion either as liquids or vapours, 
and at the same rate as they are used up from the solution. The mixture is 
vigorously stirred during the reaction, and in some cases it is necessary to 
employ a cooling device. Excess of alkali metal is destroyed by the addition 
of alcohol and the solvent is recovered by distillation. A. J.G. 


1057. Recovery or Orcanic Acips rrom OxipaTion Propvucts oF 
Pararrin anp Like Waxes. J. Y. Johnson, Assar. I. G. Farben- 
ind, A.-G. E.P. 333,904. Aug. 14, 1930. Appl., March 14, 1929. 

The oxidation products are treated with inorganic alkali in sufficient quantity 
to exactly neutralize the free acids. The neutralized mass is then extracted, 
either with or without previous drying, with an organic solvent such as benzene. 
The unsaponifiable content and the esters are thus removed and the un- 
dissolved salts, from which the residue of the solvent may be removed by 
heating, are decomposed by mineral acids and the organic acids are obtained 
in quantitative yields and in a practically pure state. 

The alkalies used may be the oxides, hydroxides or carbonates of the 
alkaline or alkaline earth metals, including magnesium, and they may be 
employed in aqueous solution, in suspension or in the anhydrous state . 

W.L. 


1058. ImPproveMENTs IN THE MANUFACTURE AND Propvuction or Pory- 
MERISATION Propvcrs rrom Diotermves. I. G. Farbenind. A.-G. 
E.P. 334,184. Aug. 25, 1930. Appl., May 25, 1929. 

In the polymerisation of diolefines in the presence of alkali metals it has 
been observed that a certain time elapses before the commencement of the 
reaction and that frequently the reaction, when started, proceeds in an un- 
desirably vigorous manner. 

To surmount these difficulties use is made of small amounts of cyclic di-ethers 
such as dioxane (diethylene—1-4-dioxide). It is claimed that the introduction 
of such compounds into the polymerisation process accelerates the commence- 
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Solvents or diluents, such as benzene, may be used. 

The products it is stated have excellent plasticity and homogeneity and 
may be worked up by vulcanisation into soft rubber-like products of high 
quality. E. N. H. 
1059. IMPROVEMENTS IN THE MANUFACTURE AND PRODUCTION OF VALUABLE 

Propucts FRoM GasEous ACETYLENE HyDROCARBONS OR ALDEHYDES. 
I. G. Farbenind. A.-G. E.P. 334,193. Aug. 25, 1930. Appl., Feb. 23, 1929. 

This invention relates to the production of hydrogenated condensation 
products from the acetylene hydrocarbons or aliphatic aldehydes. Good 
yields are claimed by catalytically condensing the original compounds with 
ammonia or amines and hydrogenating the products during, or immediately 
following upon, their formation, without separating them from the hot reaction 
mixture. The temperature range for condensation is given as 250° to 500° C., 


temperatures 
processes may be mixed. If, however, the temperature necessary for con- 
densation is so high that decomposition of the acetylene hydrocarbons by the 
hydrogenating catalyst may occur, then the catalysts are arranged one 
behind the other in the same or adjacent reaction chambers. 

As condensation catalysts, compounds of aluminium or of metals having a 
specific gravity above 4-4 and belonging to the second to the seventh group 
of the periodic system, except arsenic, can be used and may be distributed 
on a carrier like silica gel. Readily reducible compounds of metals of the 
second sub-group to the fifth group, like cadmium, may also be used. 

As catalysts for the hydrogenation stage, metals of the iron group, copper 
and platinum are mentioned. 

It is claimed that this process produces a uniform product in good yields. 
The production of monoethylamine from acetylene and ammonia is cited as 
an example, and specific mention is made of the production of heterocyclic 
bases which appears to be favoured by the use of high gas velocities of the 
order of 10 litres of the hydrocarbon per hour and per each litre of catalytic 
substance. E.N.H. 
1060. ImproveEMENTS IN THE MANUFACTURE AND PropvucTion oF CyCLic 

Hyprocarsons From Gaszous ACETYLENE HyDROCARBONS OR ALDE- 
uypEs. I. G. Farbenind. A.-G. E.P. 334,203. Aug. 25, 1930. Appl., 
Feb. 23, 1929. 

By the combination of condensation and hydrogenation it has been shown 
that valuable cyclic hydrocarbons may be obtained from acetylene hydro- 
carbons or aliphatic aldehydes. 

All the essential details of operation agree closely with those stated in 
E.P. 334,193 on the production of valuable products from gaseous acetylene 


hydrocarbons or aldehydes (see above). E.N. H. 
See also Abstracts Nos. 1063, 1075, 1094, 1096, 1098, 1101, 1105, 
1109, 1112, 1135. 

Crude Oil. 


1061. Sxim anp in One Oreration. C. Willson. Oil and Gas J., 
1930, 29 (13), 40, 112. 

Crude oil is charged to the pipe-still without preheating. It enters at the 
bottom of the convection, section, and passing through this and through the 
radiant tubes attains a temperature of 550° F. On leaving the furnace the 
discharge line is increased in size to permit of partial vaporization, and the 
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and the hydrogenation may be, and usually is, carried out at lower tempera- 
tures, such as 150° to 250°C. If desired, water vapour may be introduced 
into the operation. 
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crude then passes into a bubble tower. From here a 410° F. end-point gasoline 
is taken overhead through tubular condensers and a gas separator. Reflux 
is provided by recirculating some of the condensate. The topped crude leaves 
the base of the tower with an initial boiling point of 440° F. and passes through 
three heat exchangers before being cooled and pumped to storage. The flow 
from the base of the tower is controlled by a liquid level controller. Pressure 
distillate, preheated to 225° F. in a vapour heat exchanger by the gasoline 
vapours from the rerun tower, passes through the last two crude oil heat 
exchangers where it is heated to 375° F. From here it passes to the rerun 
tower, entering at the top of the stripping tray section. A 425° F. end-point 
gasoline is taken overhead through the vapour heat exchanger, tubular con. 
denser, gas separator and thence to storage. The pressure distillate bottoms 
collect on a blind tray at the bottom of the stripping section, a level being kept 
on this tray by an overflow pipe. Exhaust steam is introduced into the tower 
through an open coil below the level of liquid on this tray and also through 
a second coil in the vapour space between this tray and the stripping section. 
Part of the pressure distillate bottoms are pumped continuously through the 
first crude oil heat exchanger, where they are heated to 375° F. and are then 
readmitted to the rerun tower at the same height on the tower as the heated 
pressure distillate. 

The remainder of the pressure distillate bottoms overflow to the bottom 
of the tower again, passing over a stripping section. Live steam is introduced 
into the bottom of the tower below the level of the liquid collected there. 

Gas from both separators discharges through a regulating valve into a 
vacuum header and thence to a gas absorption plant. The unit is flexible and 
easy to operate. 

The gas absorption plant deals mainly with gas from the cracking units. 
Gas from the crude, gasoline and pressure distillate tanks is collected and 
pumped through coolers into the absorber tower near the bottom. The plant 


sweetening straight-run 
gasoline, cracked gasoline and for acid treating pressure distillate. The 
gasolines are sweetened with sodium plumbite, using baffle columns and orifice 
mixers for the contacting and vertical towers for the settling and washers. 
The acid-treating plant consists of baffle columns for contacting and four 
towers. The pressure distillate is first treated with acid sludge, which is 
introduced from the second acid settler. Fresh 60° sulphuric acid is used as 
a@ second wash ahd is admitted through a proportioning valve. The acid 
recovery plant consists of a separator, fuel tank, weak acid receiver, weak 
w.L. 


N. V. Mijnbouw-en 
Cult tschappij “ Boeton.” E.P. 334,833. Sept. 5, 1930. 
Appl., April 5, 1929. 

The invention relates to a process for decolorising hydrocarbon oils such 
as crude mineral oils, their distillates, residues and cracked products. The 
material to be decolorised is brought at atmospheric temperature into intimate 
contact with an aqueous solution of one or more hygroscopic heavy metal 
chlorides containing at least 58 per cent. of the chloride. The oil is afterwards 
fractionated or distilled after neutralization if necessary. The treatment may 
be carried out in two or more stages, employing successively more highly- 
concentrated heavy metal chloride (e.g., normal or basic ferric chloride) 
solutions. ‘The solution is re-used, if necessary, after separation from the 
concentration. W. T. 
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1063. Tae or THe Liquip Stationary Baton ABSORPTIONS 
or GasEs. 1. Aspsorptions Invotvinc No IRREVERSIBLE CHEMICAL 
Reactions. H. 8S. Davis and G. S. Crandall. Petr. Div. Amer. 
Chem. Soe. 

The liquid stationary film plays a major réle in the absorption into or the 
evolution of gases from liquids. With moderate stirring the main body of the 
liquid and the main body of the gas are each practically uniform in composi- 
tion and the gas must pass from one phase to the other through the unstirred 
layers at the interface mainly by diffusion. When a pure gas is suddenly 
brought into contact with a liquid, a gradient of dissolved gas, tending to 
uniformity, is rapidly built up through the film. The rates at which the 
gradients are established in oxygen absorption by water have been calculated 
for different effective thicknesses of the stationary film corresponding to 
various conditions of liquid agitation. In well stirred water the gradient 
becomes practically uniform in a fraction of a second. 

The absorption rate after stationary gradient conditions have been estab- 
lished in the film is the maximum at which the dissolved gas can reach the main 
body of the solution. At any time, for a moderately soluble gas, the rate is 
inversely proportional to the fractional saturation of the liquid with dissolved 
gas. The authors have calculated the initial absorption rates per unit area of 
surface and the liquid film diffusion coefficients from data on gas absorption 
by water and a few organic liquids for stirred liquids, gas bubbles and shaken 
liquids, The absorption rate for liquids stirred without breaking the surface 
increases with the stirring, but tends to a maximum. For oxygen absorption 
by water this maximum appears to be about the same as the rate from the 
sides of cylindrical bubbles moving rapidly through deoxygenated water 
1l x 10—* mols. per sq. cm. per sec. at 25°C. With stirring, the liquid film 
diffusion coefficients of water were less than, but of the same order as, those of 


tion of the liquid with the gas. The absorption rate per unit area for shaken 
liquids can become greater than the maximum with stirring, due apparently 
to the continual spreading out of the surface layer. Ww. L. 


1064. Progress Research Work on ConDENSATION OF HyDROCARBON 
Gasges. Oil and Gas J., 1930, 29 (18), 139, 1930 

Working along the lines of previous work on methane, where it was shown 
that condensation products of methane include oils and solids closely resembling 
those recovered by the natural distillation of crude. This suggested a i 
application of these laboratory findings, and it was decided to study the 
behaviour of the other hydrocarbons known to be present in natural gas. 
It was shown that the results of condensation were similar whether the 
condensation were effected by electrical discharge in an ozoniser or by ioniza- 
tion due to alpha particles. 

An all-glass ozoniser coupled to a liebig condenser and a manometer com- 
prised the apparatus, and circulation of the gas was brought about by the 
thermo-syphon effect of the difference in temperature of the ozoniser and the 
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were noted throughout and analyses of the residual gases for hydrogen, methane, 
ethane, propane, butane and pentane made at the close. 


ment in the pressure change as a function of time, the relative amounts of 

hydrogen and methane in the final products, the percentage and composition 
of the liquid condensate and the percentage of hydrocarbons reacting. 

A. R. 8. 

1065. Purtrication or Gas FROM THE GASIFICATION oF Heavy Oits. 
C. Chilowsky. E.P. 317,332. July 10, 1930. Appl., Aug. 13, 1929. 

The invention relates to the purification and cooling of gases by bubbling 

them through a cold liquid and through vertical tubes cooled by the liquid. 

enter vessel near the bottom by passing down a central 

bubble up through the tubes and are led away from the top 


the presence of steam, the latter 
purifying vessel, into a settling tank by an overflow 
on the water, and solid matter sinks to the 

tank through a filter back to the gas 


i is gi gas is produced intermittently and is controlled 
by a valve at the bottom of the central duct, and a method of remote control 
is gi J.M. F. 


Assignor to I. G. Farben- 
ind, A.-G. E.P. 328,592. April 22, 1930. Appl., Jan. 18, 1929. 
Gases such as carbon monoxide, hydrogen or industrial, combustible gases 


first, second, third, fourth and eighth group of the periodic system 


combined chemically other methods of recovery can be utilised. 
W.L. 
1067. Removat or SutrHur rrom Gases. 8. G. Watson, D. M. 
Henshaw and W. C. Holmes & Co., Ltd. E.P. 332,147. July 17, 1930. 
Appl., Oct. 15, 1929. 
Hot fuel gases, prior to treatment with sulphur removing reagents, are 
subjected to the action of hygroscopic or water-absorbing bodies in conditions 


FRESE 


436 a ABSTRACTS. 
The electrical conditions were kept constant, a transformer supplying such 
18,000 volts to the ozoniser throughout runs of 8} hours. Pressure changes that « 
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saturateds tried all show the same general pressure changes with time, a watel 
maximum pressure being obtained in one to two hours after the commence. soluti 
ment, and a remarkable decrease in pressure towards the end of the reactions. then 
Ethylene, the one unsaturated hydrocarbon tried, shows a decrease in pressure its su 
to about one-third of the original pressure. The results obtained agree with resto! 
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by mixing with air or oxygen and passing the mixture over catalysts at tem- 
peratures ranging from 150° to 800° C. 
These catalysts always contain at least one alkaline earth metal or heavy 
metal of the first, third, fourth, seventh or eighth group of the periodic system 
: or a conmipound of these metals to effect the oxidation of the phosphorus, 
The process is usually carried out at atmospheric pressure but both lower 
and higher pressures can be employed. 
If the oxides of phosphorus in the spent masses of catalyst are in an absorbed 
form they can be recovered by lixiviation with water and the catalyst revivified, 
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such that the temperature of the gas is not reduced materially below 
Chat at which the reaction between the sulpbur compounds in the gaa and the 


water and render them fit for reuse. The hygroscopic material, such as a 
solution of calcium chloride, is first brought into contact with purified gas, 
then into contact with gas which is to be subjected to treatment to reduce 
its sulphur content and finally is treated to adjust its concentration and to 
restore it to a condition in which it may be used again. Ww. L. 


068. Exrractine Varours rrom Perroteum. I. L. Dunn. 
U.S.P. 1,760,124. May 27, 1930. Appl., Oct. 14, 1926. 

Fuel for engines driving air compressors on oilfields is obtained by passing 
air through crude oil which has been heated by means of the exhaust gases 
of the engine. Crude oil is stored in an elevated tank and flows by gravity 
through the heater. It then passes into a vessel in which air is carburetted 
and the oil maintained at the desired level by means of a float. Oil from 
which the volatile constituents have been extracted is returned to the crude 
oil storage by air pressure. T.A.8. 


See also Abstracts Nos. 1094, 1098, 1100, 1101, 1107, 1109, 1112. 


Motor Spirit. 


1069. Tue Decompostrion or StupsorN Perroteum Accorp- 
inc To L, Benxuan’s Parentrep Process. E, Pyhila und Teer, 
1930, 6, 478-480. 


The addition of 0-5 per cent. of kerosine naphthenic acid to Dome 
of 


petroleum, when treated by this process, on mixing 

stand in the heat causes the bottom water to settle so that it can be easily 
removed. The method is simple and practical, since it can be carried out in 
large reservoirs. For instance, a Tschalekener crude oi] emulsion containing 
48 per cent. of bottom water and sludge whose ash content is 7-8 per cent. 
after a treatment with 0-5 per cent. of naphthenic acid, mixing and leaving 
to stand in the heat, gives a petroleum containing only 0-1715 per cent. of 
ash and 5-6 per cent. of impurities. These impurities arise from the damp 
ozokerite substances, brought into solution by the naphthenic acid; if the 
presence of the water is due to magnesium chloride from the bottom water, 
the petroleum hydrochloric acid on distillation. 


which are ipsoluble in the water. When tho to 
water, lime and sand, or with petroleum gases present under pressure, 
these soaps flocculate and mix with the petroleum sludge, bottom water and 
the petroleum to form a more or less stable crude oil emulsion. Ww. 8. C. 
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1070. Evaroration Losses rrom Tanxs. G. A. Burrell. Nat. Petr. News, 

1930, 22 (19), 65. 

In considering tank losses only the factor of breathing need be considered 
if modern methods of making tanks tight are adopted. This assumes that 
tanks are kept under } ounce or less of pressure and are equipped with breather 
valves. The amount of breathing in a tank is proportional, but not directly, 
to the vapour space. 

Only one vent should be used ona tank, as more provide a means for wi 
losses. Tank valves must have flow capacity enough to empty the tank of 
gas at the maximum rate of flow permitted by the tank connections and 

repaired. 

Pressure tanks are effectively used for storing natural gasoline, but with 
increase in size the cost of building increases so that it is seldom that tanks 
of greater capacity than 10,000 barrels are built to withstand more than 
18 Ib. to the square inch. Vapour-tight tanks with steel roofs, with seams 
electrically welded, probably offer the most effective means of reducing losses 
consistent with expense. Gas-tight appliances, such as stuffing boxes for swing 

vacuum relief valves. Floating decks reduce the vapour space but a 
come into limited use, and though reasonably efficient the initial cost is high. 
The cost of insulating tank roofs, though fairly high, is usually justified by 
the results obtained. Breather roof tanks are said to be effectively used, 

luced. 


For painting tanks light colours are better than dark. Aluminium paints 
are most effective in preventing evaporation in bright sunlight, and zinc oxide 
paints are best at night and somewhat better over the entire 24 hours. 
Water-top tanks are not popular owing to heavy initial and maintenance 
costs, but water-spraying of tank roofs reduces losses. Ww. L. 


1071. Rerun Oreration. R. B. Pierce. Oil and 


Gas J., 1930, 29 (13), 46, 148. 


The rerun battery consists of three shell stills with internal return flues. 
They are fired from the front with natural gas fuel. The still temperature 
is automatically controlled by varying the quantity of gas passing to the 
burners. Each still is fitted with a bubble tower and partial condenser, The 
pressure distillate is charged through these condensers, counter-current to 
the vapours, then through a bottom exchanger to the first tower at about 


240° F 

Overhead temperature is controlled by a gasoline spray in the top of the 
bubble tower. The bottoms from the first still are discharged into the second 
tower. Bottoms from the second still pass to the third tower and the gas 
oil bottoms from the third still pass through the bottom exchanger to storage. 
Each still is supplied with open steam coils. 

The quantity of steam depends on the specification of the overhead, but 
usually amounts to 17 to 22 lb. per barrel of charge. If the charge has been 
acid-treated, ammonia is sprayed into the vapour lines to neutralize any acidic 
bodies formed during distillation. Automatic controls have been arranged 
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1072. Purtrytnc Ligutps. Standard Oil Development Co. Asser. F. W. 
Isles. E.P. 314,016. Aug. 28, 1930. Appl., June 8, 1929. Conv. (U.8.A.) 
June 21, 1928. 

The liquid is purified by washing it with another liquid with which it is 

The method can be advantage- 

ously applied to the washing of petroleum oil distillates with water, brine, 
caustic soda solution, etc. A horizontal cylindrical vessel is used and the 
liquids enter at opposite ends and flow over one another in countercurrent 


direction. 

The oil is preferably flowed as a shallow layer and if some agitation of the 
interfacial surface is desired a headed carrying spray can be made to spray a 
small quantity of the washing liquid upon the surface of the oil as it flows 
through the plant. 

The washed oil flows into a separator where any entrained water settles. 
The inlet to this separating column is fitted with an adjustable weir for con- 
trolling the flow of oil. w.L. 


073. SynrHettc Liqguip Fvets. Com. Gen. des Produits de Synthése. 
E.P. 316,945. Aug. 2, 1929. Fr. Aug. 6, 1928. 


The hydrocarbon gases produced during the gasification of fuels, such as 
i material i 


specific gravity 0-680, and begins to distil about 61° C. 
T.A.8. 
1074. Mawouracrure or Non-Knocxine Motor Fuers. I. G. Farben- 
ind. A-G. E.P. 330,219. May 30, 1930. Appl., Nov. 30, 1928. 
The & ots of the invention claimed in E.P. 281,247 


ment, that no substantial conversion of bitumens takes place. 
The removal of bitumens may be carried out in stages and different solvents 
stage. Fractions may thus be obtained which may be 


atmospheres pressure 
about 200° to 250°C. Bitumen is dissolved out to the extent of 5 to to 15 
the solvent and treating the residue with chromic acid 
The residue is then further extracted at 200 atmospheres and at a tempera- 
ture of from 380° to 400° C. with a heavy oil boiling above 350° obtained in 
the destructive hydrogenation of brown coal. 
The extract can be worked up into lubricating oils by destructive hydrogena- 
tion with condensing catalyste. 
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coe verted into producer gas and the gases are passed through tubes 115 m in 
s high length and 2-5 cm. in diameter, containing a catalyst consisting of cerium and 
od by cobalt sulphates at 80°C. The catalyst is prepared from monayite sand, 
use, § from which all impurities such as iron and antimony have been removed. 
roof is After roasting and separating the thorium, cerium sulphate is obtained, to 
which a solution of cobalt sulphate is added. This is electrolysed at 2-4 volte 
paints and the cathode deposit scraped off. This deposit is subjected to X rays for 
oxide 
nance 
and 
hydrogenation by taking care that the bitumen or its primary products are ; 

flues. not appreciably converted into low-boiling substances. This is effected by 
ature extracting the bitumen with solvents before hydrogenation or by removing it at 
» the an intermediate stage in the form of solid paraffin wax or the like, the destruc- 
The tive hydrogenation being carried on under such mild conditions, as long as 
= bitumen or its conversion products are present in the material under treat- 
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A third extraction with benzene at higher pressure and 
(1000 atmospheres and up to 450° C.) may follow and the residue is destruc. 
tively hydrogenated at 200 to 1000 atmospheres and at temperatures from 
constituents into a stiff paste with water and 
drying at 120° C. 
Benzene and other oils can be recovered by distillation from the liquid 
R. P. 


product. 
1075. Manuracrure oF Orcanic Compounps By DEHYDROGENATION, 
I. G. Farbenind. A.-G. E.P. 333,975. Aug. 28, 1930. Appl., June 5, 
1929. 
containing substances which distil over 80°C. The vapour of these sub- 
stances are passed over mixed catalysts. These are selected from the group 
consisting of cobalt, iron, metals of groups five to seven of the periodic system, 
and compounds of the metals, in particular oxides, in admixture with another 
or with other additional substances. The catalysts are subjected to a special 
pre-treatment, at temperatures above 200° C., with gases or vapours com. 
prising compounds (in particular hydrogen compounds) of the non-metals of 
the fifth and seventh groups of the periodic system, which are solid at room 
temperature. Hydrogen may be used with these vapours. W.D.S. 


1076. Reruvine or Low-Bomine Hyprocarsons. J. Metager, A. Kreutzer 
and T. Hellthaler, Assr. to Riebeck’sche Montanwerke A.-G. U.S.P. 
1,776,039. Sept. 16, 1930. Appl., April 30, 1926. 

A process of refining low-boiling hydrocarbons is described which com- 
prised the treatment of the material with concentrated sulphuric acid in the 
presence of not more than | per cent. of an aldehyde. This treatment may be 
preceded by one of sulphuric acid alone, while the last stage of refining consists 
of settling out the separated products and distilling the = 


1077. Treatment or Hyprocarsons. E. B. Phillips and J. G. Stafford, 
Assrs. to Sinclair Refining Co. U.S.P. 1,774,611. Sept. 2, 1930. Appl., 
July 22, 1927. 

The patent deals with improvements in the production of light petroleum 
distillates such as kerosine, benzine, gasoline and light cracked distillates. 
Oil or oil vapours are subjected to a refluxing action in direct contact with an 
alkaline aqueous solution of caustic soda and copper oxide free from undissolved 
copper oxide. The solution is supplied to the refluxing action as an emulsion 
with additional oil. W. 4H. T. 


1078. Purirication or Liqguip Hyprocarsons. F. B. Thole and 8. T. 
Card, Assrs., Anglo-Persian Oil Co., Ltd. U.S.P. 1,776,340. Sept. 23. 
1930. Appl., Nov. 6, 1924. 

The purification is effected by aqueous solutions of calcium or sodium 
hypochlorite. The free alkali present in the hypochlorite solution is neutral- 
ized by passing carbon dioxide through the solutions while the washing is in 
progress. It is claimed that the washing liquid is uniformly destabilised with- 
out any local excess of strong acid such as occurs if mineral acids are used as 
destabilisers. 

A solution of a metallic salt, which on reaction with free alkali precipitates 
an insoluble hydroxide, may be substituted for the carbon dioxide. 


w.L. 
See also Abstracts Nos. 1046, 1061, 1063, 1064, 1071. 
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1079. Distm1aTe Perroteum Liqum. J. B. Rather and L. C. Beard. 
Assrs. to Standard Oil Co. U.S.P. 1,776,598. Sept. 23, 1930. Appl., 
Nov. 20, 1926. 

The invention relates to a method of storing and handling liquids having an 
A.P.I. gravity higher than 37°, such a kerosine and motor spirit, whereby 
changes which cause discoloration, bad odour and gum formation are 

vented. 

The process consists of passing Gnsly divided stesem of petecioum 

distillate down through a container filled with baffle pieces and forcing a 

stream of inert gas upward through the baffle pieces into intimate contact with 

the finely divided stream of petroleum distillate. The inert gas removes the 


© group air content from the distillate which is then stored out of contact with the 
ee inert gas and the “ taken up "’ air. Weill a 
ano 

1080. Prrroteum Hyprocargon L. 
ms com. Edeleanu, Assr. Edeleanu G. U.S.P. 1,776,752. Sept. 23, 1930. Appl. 
etals of Jan. 16, 1926. 


Distillates are first extracted with liquefied sulphur dioxide and the insoluble 
portion, after being completely freed from any adhering sulphur dioxide 
is treated with a dilute alkaline solution of lead oxide, preferably litharge. 
Very small quantities of flowers of sulphur may be added to the 
solution if necessary. w. L. 


See also Abstract No. 1105. 


Lubricating Oil and Wax. 


1081. anp Miverat Ors wira Srmica 
Get anp Buxzacutnc Eartu. E. Bosshard and W. Wildi. Helv. 
Chim. Acta. 1930, 18, 572-86. 

It is shown that for the clarification of petroleum lubricants silica gel is 

inferior to the best bleaching earths, but that the former is superior for 


sulphur by a subsequent treatment with a gel having fine pores. W. H. T. 


1082. Evrrecr or Varyine Actp TREATMENT on LusrRicatine Ons. R. 8. 
Jackson, A. C. Hutson, M. K. Thornton and A. D. Boswell. Oil and 
Gas J., 1930, 29 (15), 46 


The effect of variations in the amount of eoid used for refining, on 
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th an removing Am,S from petroleum solutions. The heat of absorption is propor- 
olved tional to the ability of the bleaching earths to absorb colloids and crystalloids, 
usion while the behaviour of silica gel towards colloids depends on the content 
T. of SiO,. The size of the ultramicrons increases with the pore size of the 
3. T. gel while the active surface decreases accordingly. The heat of absorption 
. 23. varies proportionally with the active surface, while the adsorption of alkyl 

sulphides by SiO, decreases from Et,S to Am,8. The heat of absorption 
yi upon the solvent decreases with the increase in purity of the solvent. In 
lium treating mineral lubricating oil the colouring matter may be removed by 
"4 means of a preliminary treatment with a silica gel having large pores, and the 
vrith- 
d as 
ates 
the 

determined. The current views regarding the action of sulphuric acid on 


different hydrocarbons and sulphur compounds are briefly reviewed. The 
experimental conditions employed by the authors in their work on this subject 
were such that the only variable was the quantity of acid used. The oi 
was treated with amounts of acid varying from 1 to 50 Ib. per barrel, and the 
acid treated products neutralised with caustic soda and very thoroughly 
washed. The usual physical and chemical characteristics of the finished 
oils were determined and the results are tabulated and represented graphically, 
Colour, specific gravity, viscosity, olefine content, carbon residue value and 
interfacial tension decrease with increasing acid treatment. Surface tension 
and refractive index are substantially unaffected by the amount of acid 
used, but emulsion value rises. The curves obtained by plotting the results 
exhibit sharp breaks and are similar to those drawn from the results obtained 
from identical experiments on naphthene base oils. R. W. L. C. 


1083. Hor Rott Mizz Grease. 8. J. Caplan. Petr. Engr., 1930, 1 (13), 
121. 
Hot roll mills used in the manufacture of sheet iron, etc., are run at an 
average temperature of 600° F. The bearing surfaces under these conditions 
will be at 350°-450° F.,so that the lubricant used must withstand a tempera- 
ture of approximately 400° F 
The composition of two greases is given, one a starting up grease for use 
before the rolls have warmed up, and the other a hot neck grease for use 
when the plant is in full operation. The recipes for preparing the greases 
are as follows :-— 
Starting 
M.P. 163°C. Fl. Pt. 515°F. - 


Degras 

Heavy Cylinder Oil es 

Flake Graphite . ” ” 

Hot Neck Grease— 

Petroleum Pitch ee -. 47 per cent. 
M.P. 125° C. Fl. Pt. 535° F. 

Degras ve ee ee os 

Heavy Cylinder Oil 

Sp. Gr. 18-50° Be. 


Flash 504° F. Fire 570° F. 
Vis.—204 Saybolt at 210° F. 


degras, 
Some details of the manufacturing method and of the working up 


grease are given. R. W. L. C. 
1084. Tue Epeteanuv Process. F. Frank. Petr. Zeit., 1930, 
42, 1046. 


The results of experimental work on the refining of oils and observations 
on the behaviour of refined oils under commercial service conditions show 
that it is not necessary to restrict the supply of oils for use in transformers, 
switch gear and turbines to imported high quality materials. Instead of 
using intensively active chemical refining agents advantage may be taken 
of the selective solvent action of liquid sulphur dioxide for the separation of 
the unstable constituents of an from the more stable ones. 
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Comparative tests using the ASEA (Anderson) and the German tar number 
methods were made on the following products: (a) An oil refined by the 
normal amount of sulphuric acid; (6) the same oil purified by treatment 
with a further amount of sulphuric acid; (c) a product from the same raw 
material treated with liquid sulphur dioxide and suitably finished; (d) a 
hitherto used high value solar oil; and (e) a manufactured oil of Russian 
origin. The resulte show that the efficiency of the refining treatment rather 
than the source of the material determines the 
1085. Process or Rermvmnc Miverar Ors, Brown Coat Tar Ons, Tars, 

Waxes, on rHe Lixe. Eranienburger Chem. Fab. A.-G. E.P. 309,042, 
April 3, 1929. Ger., April 3, 1928. 


for emulsification and other purposes. 


1086. Rermvep,. Mixnerat Ons anp Pure BiruMEN FROM 
Crupe Mriverat Ons. N. V. Mijnbouw-en ij 
“ Boeton.” E.P. 330,565. June 10, 1930. Appl. March 9, 

Conv. (Holland), Oct. 26, 1928. 


at progressively increasing concentrations of solution. 

1087. Process ror Rermntnc Miverat Ons. N. V. de Bataafsche 
Petroleum Maatachappij. E.P. July 28, 1930. Appl. 
April 27, 1929, and Nov. 21, 1920 


compounds may be treated to produce liquid fuel with a low sulphur content. 
The method consists in heating the solid or liquid material in the presence of 
hydrogen with or without pressure together with a molybdenum catalyst. 
A suitable catalyst may be made by dissolving 15 gms. ammonium molybdate 
in 400 ¢.cs. water, after which 100 c.cs. of 3 to 4 normal sulphuric acid are 
added. The solution is heated to nearly boiling point, reduced with hydrogen 


used sulphide, whereby a blue coloured colloidal solution is formed. Forty grams 

Cc. of decolorising carbon are added to absorb the colloidal matter. The carbon 
is filtered and dried at ordinary temperature then at 50 to 60° C. This 

1930, catalyst can be easily suspended in liquid raw material and does not separate 
during treatment. 

tions The catalyst has a further advantage, that it remains in the form of a 

show powder which can be easily separated from the treated product. R. P. 

aa 1088. Improvements ix Emuisirication. C. G. Fox. E.P. 333,152. 

j Feb. 4, 1929. 

on of More stable emulsions are produced when soaps are used in 


conjunction 
with esters of higher monohydric alcohols as emulsifying agents. A suitable 
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L. C. The oils of molten waxes are heated with chiorsulphonic acid, only sufficient 
being used to react with the impurities. After separation the oil is washed 

1 (13), selon ids are separated from the tar and used 
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or use A process is described for simultaneously obtaining refined mineral oils 

sreAses and pure bitumen from crude mineral oils or the crude oil obtained by dis- 
tillation of natural asphalt stone. The oil is intimately mixed at normal 
or slightly elevated temperature with a concentrated aqueous solution of 

‘ iron and/or zine chloride. The refined oil is separated from the mixture 

4 and the residue stirred in order that the polymerised constituents may coagu- 
late in the residual heavy metal salt solution. The “ protoasphal:” is 
separated from the salt solution, washed with water, neutralised and finally 
heated, in order to convert it into normal bitumen. 
Treatment with the salt solution may be carried out in more than one stage 

d the 

order 
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mixture may be prepared by adding caustic alkali solution to a mixture of extra 
liquid animal wax—e.g., sperm oil with the oil, tar or asphalt that it is desired of ac! 
to emulsify. The quantity of alkali should be just equivalent to the propor. The | 
tion of sperm oil. T. A. 8. bodie 
1089. Inrrovements Emutsirication. C. G. Fox. E.P. 333,153, 
Feb. 4, 1929. ot the 
The esters of high monohydric alcohols with phosphoric or sulphuric acid to th 
may be used as emulsifiers. The product of the action of phosphoric anhydride oils. 
on sperm oi] with 1/10 per cent. of 40 per cent. caustic potash solution dis. effect 
solved in 50 parts of water gives a good emulsion with 50 parts of biturnen case, 
at 95°. T. A. 8. of be 
1090. Heavy Moverat Ons wira Liquerimp 
Actrp. W. W. Triggs and Allgemeine gesellschaft far Chemische Ind. 1092. 
E.P. 333,687. Aug. 21, 1930. Appl., June 21, 1929. ] 
The invention relates to the refining of heavy mineral oils by means of It | 
liquid sulphurous acid, in a continuous process with the use of a mixer and a and 
horizontal settling tank in such a manner that a perfect separation of the treat 
raffinate and extract is obtained. The mixture of refined oil and extract Cru 
is allowed to flow from the bottom of a vertical mixer at low velocity, and is the p 
discharged axially into the horizontal settling vessel. The raffinate and water 
the extract are drawn off at the further end of the settling vessel by with 
outlets at the top and bottom respectively ; the settling vessel may be of and t 
cylindrical section or of increasing cross-sectional area towards the outlets. Thirt; 
The interior of the settling vessel is provided with a number of inclined medit 
walls extending in a longitudinal direction or with a perforated axial may 
delivery tube, above which a screen is placed to deflect the incoming mix- remai 
ture downwards. These devices prevent the formation of eddies and by thi 
LC. 
1091. Lusricants AND Process or MaxkIna. 
E.P. 335,152. Conv. (U.S.A.), Dec. 18, 1928. Sept. 10, 1930. Appl. A! 
April 10, 1929. Pe 
The following process is used for increasing the lubricating value of oils ae 
instead of the familiar method of incorporating therein fatty acids and distill 
fatty oils. The method of attaining this end consists in preparing mixtures tratec 
of known lubricating oils and addition materials consisting of aliphatic with 


acidic compounds prepared by oxidation of hydrocarbons occurring in or 
associated with petroleum oils. The material oxidised comprises high 
molecular weight aliphatic hydrocarbons of mineral origin, such as rod wax, 
scale wax, Sharples wax and the like. The oxidation is carried out in the 
liquid phase, at a temperature of above 100°C., but not substantially above 
but not above 320 Ib. per sq. in., 

of an exciter of oxidation, with agitation and passage of air 


‘omncinthe Hentbanes. The oxidation is not protracted beyond the point 1094. 
of incipient formation of compounds insoluble in petroleum. The oxidised y 
mass is then extracted with a hot aqueous solution of caustic alkali to remove d 
as completely as possible all saponifiable compounds. After dilution and 1 
separation of any material thrown out, the alkaline liquid is acidified. The Gas 
precipitated acidic material is steam distilled to remove volatile bodies and liquid 
the still residue dried. The dry residue constitutes the “ addition material " onudes 
and is in a condition suitable for direct admixture with the lubricating oil. this ¢ 
Alcohol or acetone may be used as a solvent for the extraction of the saponifi- withe 


able material. Ordinary 95 per cent. alcohol is a desirable solvent for the 
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extraction, and the material which it will extract consists of 50 to 75 per cent. 


in considerable amounts. Compositions containing 0-25 to 0-75 per cent. 
of the addition material appear to give an improvement in lubricity equivalent 
to that effected by from 3 to 5 per cent. of certain previously used fatty 
oils. The addition of the material to straight mineral oils has the beneficial 
effect of reducing the working temperature of bearings. In a particular 
on eae of the material effected an average reduction 
of bearing temperature of 22°C. under otherwise identical —r a 
R. W. 


1092. Om Perirication Process. F. M. Clark and A. T. Harding. U.S.P. 
1,776,550. Sept. 23, 1930. Appl. Dec. 18, 1929. 

It is the usual practice to refine crude oil distillates with sulphuric acid, 

and this invention proposes to obviate the losses occasioned by the acid 

treatment and subsequent neutralisation. 

Crude oil, crude oil distillates and also oil which has become sludged by 

the presence of oxidation products, and which are substantially free from 


hydrocarbon impurities 
and the purified oil is separated from the alcohol and extracted impurities. 
Thirty to 10 parts of glycerine or ethylene glycol may be used as the extracting 
medium for 70 to 90 parts of the oil to be refined. After separation the oil 
may be distilled to separate any small amount of the alcohol which may 
remain therein. Readily oxidisable substances are removed from the oil 
by this process. R. W.L.C. 


1093. Manuracrure or Luvsricattnc Ons. L. Edeleanu. U.S.P. 
‘ 1,776,753. Sept. 23, 1930. Appl., May 28, 1928. 
Appl. A substantially acid-free lubricating oil of low viscosity and tar content 


is obtained by the treatment of suitable mineral oil fractions with liquid 
sulphur dioxide to dissolve the unsaturated hydrocarbons. The refined 


f oils oil, or portion insoluble in sulphur dioxide, is then subjected to vacuum 

b and distillation under a pressure of 7 to 15 mm. mercury in presence of a concen- 

ctures trated aqueous solution of caustic soda amounting to 1 per cent. NaOH 

hatic ‘I with respect to the oil being treated. R. W.L.C. 

high See also Abstracts Nos. 1108, 1114, 1120, 1121. 
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point 1094. Extraction or ErHyLeNE FROM ETHYLENE-CONTAINING GASEOUS 

dised Mrxrure. L’Air Liquide Soc. Anonyme pour L’Etude et L’Exploitation 

des Procedes, G. Claude. E.P. 308,687. Aug. 25, 1930. Appl. Mar. 23, 

1929. 

Renae Gaseous mixtures containing ethylene are initially liquefied to obtain a 
liquid rich in ethylene. At the same time impurities such as acetylene and 


this liquid. In order to continue 
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intimate contact. The operation is carried out in a rectification apparatus in 
reverse directions. A modification can be carried out by cooling, for example, 
by the cold gases passing out of the separation apparatus of the gaseous 
mixture treated at low temperature, the gas remaining after the initial 
liquefaction in onder freh portion ofthis gue and adding to the 
liquid rich in ethylene. . B. 


1095. Catatytic E. I. Du Pont de Vemours and Co, 
E. P. 312,345. Aug. 5, 1930. Appl. June 5, 1929. 

Primary alcohols, such as ethyl alcohol, are converted into their corres- 
ponding esters by passing the alcohol in the form of a vapour at an elevated 
temperature of at least 375°C., and pressure of 4,000 Ibs. per sq. in., over a 
catalyst comprising copper and a difficultly reducible oxide or oxides. The 
latter should be oxides of metals of the second group of the periodic table such 
as magnesium and magnanese oxides in the ratio of two molecular proportions 
of manganese oxide to one of magnesium oxide. Zinc oxide may replace 
wholly or in part the manganese oxide. The catalyst is prepared from a 
mixture containing cupric oxide in the proportion of a 100 mols. to, not less 
than 2 nor more than 35, mols. of difficultly reducible oxides. After fusion and 
crushing, the mass is slowly reduced at 150° C. in a gas mixture consisting of 
about 80 per cent. carbon dioxide and 20 per cent. hydrogen. The condensed 
liquid products obtained consist of 20 per cent. by weight of ethyl acetate, 
about 5 per cent. by weight of normal butanol and other higher products, and 
about 1.5 per cent. by weight each of acetaldehyde and acetic acid. 

Ww. D. 8. 
1096. Improvements 1x SoLvENTs FoR, AND ComPosITIONs CONTAINING 
Cettutose Esters. Celluloid Corp. E.P. 314,087, Sept. 22, 1930. 
Appl. June 21, 1929. 

A solvent liquid which has good solvent power for cellulose acetate, and 
other cellulose esters, in the cold, which evaporates fairly rapidly but 
uniformly, and which forms a solvent mixture with the plastifiers usually 
employed in conjunction with cellulose acetate and similar esters of cellulose, 
is claimed to have been found. It comprises a lower alkyl acetate in pre- 
ponderating proportions, a lower aliphatic alcohol and water. An example 
given is a mixture of 82.5 parts of ethyl acetate 8.5 parts of ethyl alcohol and 
9 parts of water, all the parts being by weight. Cellulose acetate dissolved in 
this solution gives a plastic mass suitable for use as a lacquer. Ww. D. 8. 


1097. Manuracrure or Soxnutions AppiicaBLe as Lacquers. I. G. 
Farbenind. A. G. E. P. 318,549, Sept. 18, 1930. Appl. Sept. 8, 1929. 
Solutisns applicable as lacquers are made by combining a polymerisation 
product of a vinyl ester with a condensation product obtainable from a phenol 
and aldehyde or an agent yielding an aldehyde. The operation is carried out 
in a solvent or a mixture of solvents. Clear solutions which leave on 
drying coatings which remain clear are then obtained. New fields are opened 
for the use of the vinyl resins in certain industries from which their use has 
hitherto been excluded. W. D. 8. 


1098. ImPROvEMENTS IN THE PRopUCTION OF ACETYLENE. P. H. Hull and 
J. Ferguson, Imperial Chemical Industries Ltd. E.P. 332,731, July 31, 
1930. Appl. July 12, 1929. 

A method is described for the production of acetylene by incomplete com- 

bustion of methane or gases containing methane with oxygen or air. The 
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mixing takes place before combustion and then the gases are led rapidly 
through a reaction zone at a temperature exceeding 1,000°C. The proportion 
of oxygen in the mixture is kept preferably as high as possible without encounter- 
ing the risk of explosion. This risk is also diminished by placing in the path 
of the gases, just previous to the reaction zone, a gauze or mass of fine particles 
The gases are passed at an optimum rate depending on the temperature and 
the composition of the gases. The presence of hydrogen is advantageous as ite 
presence enables the maximum yield of acetylene to be obtained at a higher 
space velocity. Yields of acetylene representing a conversion of 40 per 
cent. of methane have been obtained. W. D. 8. 


1099. Cxreantne Ligutp Sotvents. J. H. Beamuont. From R. R. Stolley 
Corpn. E.P. 333,217, May 6, 1929. 


The 
such Liquid solvent such as is used in dry cleaning is passed upwards through 
tions caustic solution in a container, a layer of active charcoal or other absorbent 
place material being floated on the caustic solution. The solvent is then passed 
om a upwards through a water bath and then through a basket containing solid 
t less calcium chloride. ?. & & 
nand 
ing of 1100. MANUFACTURE OF ACETYLENE AND OTHER Propucts. R. G. Wulff. 
nsed E. P. 334,178, Feb. 25, 1929. 
re Hydrocarbons such as casing head gasoline, benzene, gas-oil are heated under 
: a partial pressure of 0.5 mm, to 75 mm. of Hg. to above 720° in a carborun- 
s dum tube. The low partial pressure is attained by mixing the vapour with a 
~ diluent such as steam or Hg. vapour. The heating lasts for ‘002 to 5 seconds 
yy and the gases are immediately cooled. Acetylene and ethylene are then 
‘ separated and the residual gas used for heating the reaction tube. 
T. A. 8. 
1101. Propvcrion or Atconors Gaseous ACETYLENE HypRo- 
hme cannons. I. G, Farbenind. A. G. E.P. 334,223, Aug. 25, 1930. Appl. 
mond Feb. 23, 1929. 
pre- , Acetylene, or a mixture with its homologues, is mixed with steam and 
mple over condensation catalysts. This operation is carried out between 
| and 250° C. and 500° C. The catalyst may comprise compounds of aluminium 
ed in or of metals having a specific gravity above 4°4, and belonging to the second 
s. to the seventh group of the periodic system. If desired carriers may be used. 
The still reactive products are then heated in the presence of hydrogen and of 
29. ployed in the condensation. The condensate obtained by: cooling contains 
- chiefly ethyl alcohol and in addition small quantities of acetaldehyde and 
tion 
acetic acid. W. D. 8. 
1enol 
lous 1102. Preparation or ALKALI Hypocntorires. V.Szidon. E.P. 334, 364, 
ee Aug. 14, 1929. 
ug. 
Hypochlorites of the alkali metals are obtained in a solid or semi-solid state 


by adding to the solution of hypochlorite a solution of the alkali salt of a satu- 
rated fatty acid. The addition of a small quantity of such a solution gives 
solid or semi solid mass which may be kept for a long time. One litre of Eau 
de Javelle is transformed into a stiff jelly by the addition of 20 grms. of sodium 
laurate. Strong solutions of calcium hypochlorite relatively free from chloride 
may be obtained by first extracting chloride of lime with water when the 
calcium chloride is removed. The residual hypochlorite is then dissolved. 

T. A. 8. 
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1103. Propvcrion oF ALCOHOL FREE FROM WaTER. Zellstoffabrik W 
and O. Luhrs. E.P. 335,132, Sept. 18, 1930. Appl. Dec. 19, 1929. 

In the rectification of absolute alcohol by distillation over calcined chalk, 
particles of chalk are carried over and a cloudy distillate is obtained. The 
patent, therefore, describes a process for the production of a clear, water-free 
alcohol distillate from dilute alcohol by heating it with calcined chalk under 


W. H. T. 


1104. anp Merxop or Propuction. B. B. Farrington, 
Assr. to Standard Oil Co. U.S.P. 1,759,155, May 20, 1930. Appl. 
June 1, 1925. 

Hydrocarbons of very low flash point require the addition of excessive 
amounts of carbon tetrachloride to render them non-inflammable. A better 
cleaning fluid is obtained by mixing a petroleum fraction boiling between 105 
— t carbon tetrachloride to raise the flash — 
100° A. 8 


See also Abstracts Nos. 1148, 1049, 1050, 1053, 1055, 1057, 1058, 
1059, 1060. 


Analysis and Testing. 


1105. Rerracromerric Research on Pararrin Propvucts. W. V. 
Piotrowski and J. Winkler. Erdél and Teer, 1930; 6, 463-465. 


A quick and accurate refractometric method for the determination of the 
oil content of commercial paraffin is described which can also be applied to 
products. 

The Abbé refractometer is used and the determinations carried out at 
60° The oil content of the paraffin under test ( 
the equation 100/(ng—ny), where ny, No, Ny represent the 
refractive indices of 100 per cent. paraffin, of pure 100 per cent. oil present 
in the paraffin, and of the paraffin under test respectively. In order to 
determine no, the value of ng of the filtrate obtained from the so-called 
blue oil after cooling it to —-21° is determined ; n, = 1-4887 for Boryslaw crude 
oil. The refractive index of the paraffin, n, is next found at 60° ; then 
10 gm. of the paraffin are filtered through 5 gm. of “ Terrana” 

earth at 80° n, determined at 60° in the first few drops of the filtrate. The 
paraffin content obtained by this method is from 1 to 2-5 per cent. greater 
than that determined by Holde’s method. 

The graphical relation between the paraffin content and ng is shown to 
be almost a straight line. Given the position of two points on this graph, 
the paraffin content p, and refractive index n, can be calculated from the 


px = (ny —m) + 
experimentally and n,, n, are the refractive indices at 60°. W. 8. C. 


1106. Tae Derermination or PHenots (Actp Gas anp DisTILLED 
Liquors. E. Kres. Brennstoff-Chem., 1930, 11, 369-371. 

The estimation of phenol in gas liquors is described, also a reliable method 

of preparation in which the phenols are isolated by distillation with copper 
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1107. Aw Apparatus AND ror DeTERMINING 

or a Gas. H. 8. Bean. Bur. Standards Research, 1930, 4. 

It is well known that gases do not strictly obey Boyles law, but in com- 
mercial work in most cases the variation is so small that it can be 
Thus for air, even up to as high a pressure as 700 lb. per sq. in., the error 
involved is about 1 per cent. But with natural gas at the high pressures 
now used in pipe lines (700-1000 Ib./sq. in.) serious errors arise, and it 
becomes necessary to introduce a factor which will take the variation into 
account. The factor chosen, which is here designated the super-compressi- 
bility factor, is the constant y in the equation 

P 


and 33° F.—105° F. 

1108. A New ConsIsToMETER AND Irs APPLICATION TO GREASE AND OILS 
at Low Temrrratures. R. Bulkley and F. G. Bitner. Bur. Standards 
J. Res., 1930, 5, 83—96. 


tube by mercury pressure, the rate being measured by timing the movement 
of a mercury surface along a scale. Not more than 0-5 c.c. of the sample 
need be moved, and it is possible to obtain either the unworked or the worked 
consistency of the test material. Readings for a series of pressures can be 
taken without removing the consistometer from the bath. W. H. T. 


aldhof sulphate or silver nitrate, so that their quantitative : . 
done by Koppeschar’s bromination method or by Folin-Denis’ colorimetric 
method. 

chalk, A preliminary treatment is necessary so as to free the solution from 

— oxidisable substances such as sulphides and thiosulphates and other organic 

— compounds which react with bromine. Copper sulphate in a weak sulphuric 

under acid solution precipitates :— 

drone 1. Soluble sulphides and free hydrogen sulphide as copper sulphide. 

mee 2. Thiosulphate as ammonium cuprous thionate which decomposes on 

—" heating into cuprous sulphide and copper sulphate. 

: 3. Ammonium thiocyanate as cupric thiocyanate. tu 

gton, 4. Ferrocyanogen as cupric ferrocyanide. 

Appl. Of the organic compounds the aleohols are converted into aldehydes or 
ketones, olefines form complex compounds or are oxidised, polyoxy-benzenes 

: give complex salts, hydroaromatic compounds are dehydrated, and mercaptans : 

are precipitated as copper sulphide. W..8. ©. 

n 105 

bove 

8. 

where p, and P, are the density and pressure under standard conditions. 
The principle on which the apparatus works may be briefly described as 

= follows: after a sample of the gas has been collected at high pressure in a 
steel cylinder of known capacity, successive small portions of the sample are 
withdrawn into a glass burette, where their volumes can be determined at 
atmospheric pressure. This is continued until the whole sample has been 
reduced to atmospheric pressure, and the sum of all the volumes at atmo- 
spheric pressure is then compared with the volume to which the known 
initial volume would have expanded if it had been reduced by means of 
Boyles law. This procedure makes it possible to get rid of errors due to 
the presence of water vapours or condensable hydrocarbons, which would 
otherwise cause an error in the work. 
The apparatus and method of working are fully described, and a graph is 

a A new type of consistometer developed by the Bureau of Standards measures 
the rate of flow of greases or viscous oils. These are forced through a capillary 
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1109. Avromatic Gas Anatysis Apparatus DEPENDENT ON THE THERMAL 
Cowpvuctiviry or Gases AND rts Inpustriat Use. P. Jarrier. Fuel, 
1930. IX. (10), 458 


The broad principle of apparatus of this type is outlined by 


form two arms of a Wheatstone bridge, the other two arms 
. The readings of an ammeter connected across the 
thus depend on the composition of the gas round the wire. 
i be stressed in working apparatus of this type are: (1) The 
wires be unalterable. (2) Impurities present in the gases 
alter the surface of the wires, and consequently their 
voided by the imposition of efficient filters in the stream. 
3) The strength of the electric current may not be varied. (4) The velocity 
of the gas stream must be kept 
With two dry gases, such as methane and nitrogen, « fast stream of gas 
i inimi analysis—can be used, but the presence of water 
a coefficient near that of methane, would vitiate the results. 


1110. Tue “ Possrstz” Tar 1x Low CaRBONISATION 
Prants. M. Stuart. Fuel, 1930, IX. (10), 463 


sample has been found to be the absolute maximum percentage obtainable 
of the initial size of the sample. It is also 


H. F. Perkins. Oil 
and Gas J., 1930, 29 (18), 39 


No method akin to laboratory methods is likely to give indications of how 
materials are likely to stand up to corrosive conditions. 
The use of small samples which can be weighed and 


sample of mild steel of which the resistance is known in practice should be 
treated as follows: (1) Determine the specific gravity. (2) Measure all 
surface areas accurately. (3) Weigh accurately. The samples are then hung 
temperature, velocity, etc., or in convenient parts of the plant iteelf, 


> 
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mie t and extend. which 

ing along the axis of a tube along which a constant stream of gas passes. Pro. do not 
vided the composition of the gas flowing remains constant, the temperature 

of the wire and consequently its resistance will remain constant. Should, 3122. 

however, the thermal conductivity of the gas alter, due to change in composi- K 

tion, the temperature and resistance of the wire will alter proportionately. Int 

In practice to avoid errors due to atmospheric temperature another similar analy: 

tube passing air is used and placed in the same block of metal. The two hang 

tion, | 

butan 

The 

shield 
points 
Hence efficient drying agents must be used. 

In the case of flue gases from industrial furnaces, only a slow stream of 

gas is in general available, because of the difficulty of freeing the gas from 
solid impurities and water vapour. Where incomplete combustion of the 1113 
fuel has taken place, the high conductivity of the distillate gases alters the | 
readings considerably, and hydrogen undergoes a catalytic combustion in Di 
contact with the heated platinum. Consequently the method is rather press 
unreliable when applied to flue gases. A. R. 8. into 
the 

The 

bute 

is re 
greater than that obtainable by any other method. Hence it should not be 
expected that this value will be reached im practice, but rather this should 
be looked on purely as a standard of comparison. A. R. 8. 
= 
tabulation of the practical value of any sample. 
It is suggested that small samples of the selected materials and a blank 
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1112. Derermination or Butane Content or Gas Mrxronzs. A. Ey 
Kvogh. Petr. Eng., 1930, 1 (13), 111. 
In the separation of butane from natural gas control of product by chemical 


butane content, the rate decreasing with increase of butane content. 
The apparatus used consists of a special type of Bunsen burner, 
i burned. 


1113. Comprve Recovery Piant. W. T. Ziegenhaing 
Oil and Gas J., 1930, 29 (13), 38, 7 


The overhead consists of the dissolved gases, propane 
butane, the column head temperature being 106° F. A portion of condensate 
is returned as reflux. Sufficient water is automatically passed through 
condenser to maintain a constant level of gasoline in the scrubber, which 
acts as a surge tank for the reflux. Vapours leaving the scrubber 
ventional absorption plant, but in addition is capable of producing 
gasoline of definite specification, and the operation of the unit is 
enough to permit of the manufacture of specialities. The product i 
a light caustic wash and then a doctor treatment. Residue gas is 
fuel. Stabilised distillate is continuously withdrawn from the still 
w. 


1114. FracriowaL ConpensaTion or Composrre Varours. A Losey, P. 
Gottlieb and L. L. Haupt. E.P. 329,418. May 22, 1930. Appl., 
March 4, 1929. Conv. (U.S.), Jan. 31, 1929. 


to the action of the heat of a separate flow of hotter 


condensate while super-atmospheric vapour pressure is maintained upon the 
unvaporised portion of the condensate. 


ABSTRACTS. 4514 
TERMAL The samples are removed at intervals and weighed after removing oil and 
Fuel, loosely adherent matter, then examined for pitting, after which all traces of 
scale are completely removed and the sample re-weighed. 
. A graph is given showing the type of results gained in this way with selected 
ras metals. Comment is also made in the changes in mechanical properties 
Ton which occur in some metals, although actually the appearances of the sample 
rature do not indicate that corrosive influences are at work. A. R. 8. 
hould, 
mposi- 
ely. 
© two analysis Proves an 10us. However, duc 
arms changes in gas composition produce distinct changes in rate of flame propaga- 
the 
| The uples 
wre rigidly mounted in the flame give indications of temperatures at different 
ints in the flame. A. R. 8. 
eam. 
Ocity 
f gas 
rater 
ults. 
a Distillate from the cracking units is collected in a surge tank under a 
pressure of 251Ib. From here it is pumped through a heat exchanger and _ 
into the mid-section of a fractionating tower. It passes down the tower to 
the still, which is maintained at 300° F. by submerged closed steam coils. ; 


energy of the resulting high pressure vapours is employed 
against the movable member of an engine off exhaust vapours. 


fractionally 
flow of composite vapours is subjected to fractional condensation. 


1115. Mernop or anp Means ror Errectine Intimate Contact BETWEEN 

» Gases anp Liquips. J. R. Anger. E.P. 330,770. June 19, 1930, 
Appl., June 14, 1929. 

Solid particles or malodorant constituents are removed from gases by 

treatment with foam in a chamber in which the foam producing liquid is 

in the lower part. A sloping partition extending below the liquid level and 


1116. Coote on Apparatus ror Viscous Fruips. R. Seligman, 
E. P. 333,157. March 28, 1929. 


Thick fluids that are desired to cool are caused to flow down an inclined, 
rotating cylinder, the walls of which are cooled. By the provision of scrapers 
the fluid is removed from the walls and heat exchange is promoted. The 
outside of the cylinder may be cooled by a water spray. Additional cooling 
which has been heated. T. A. 8. 


1117. CewrerrvcaL APPARATUS FOR THE TREATMENT OF GasEs, VAPOURS 
anv Liquips. M. Aurig and G. Brucklmayr. E.P. 333,399. Aug. 14, 


31929. 
or gases consists of a rotor built up of spaced discs, the discs having pro- 


or vanes with numerous gaps. In passing through this rotor the materials 
are well emulsified. T. A. 8. 


1118. Vatves ror Corrosive Fiurps. P. Julien. 
1930. Appl. Dec. 27, 1929. Conv. (Fr.) Jan on tenn 


This invention relates to «two-part valve in which hich the interior walls of 
the valve casing are enamelled or metallised. The lower bush of the stuffing 
box is provided with a projection, which acts as a stop and limits the lift 
of the valve, thus preventing contact of the valve with the enamelled inner 
wall. Ww. L. 


1119. Reacrions wirn Gases, Varours or Liquips. J. Y. Johnson, 
Assr. to I. G. Farbenind. A.-G. E.P. 334,926. Sept. 15, 1930. Appl. 
April 15, 1929. 

This invention is an improvement of that described in Specification 293,077. 
Claims are made for carrying out chemical and other processes with gases, 
vapours, liquids, etc., containing hydrogen, oxygen or sulphur in a free or 
combined form, especially under pressure and at high temperature. The 
apparatus is made of iron or alloys of iron which have been submitted to a 
compensating treatment and which after artificial ageing do not show 4 loss 


W. H. T. 
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ployed 1120. Separation py Drstmiation or Miscrste Liquips. T. E. Perks. 
> lowes U.S.P. 1,774,210. Aug. 26, 1930. Appl. Nov. 3, 1927. 
xhaust An apparatus for the separation of miscible liquids is described which 
nbined compris an open-topped primary receptacle fitted with  sig-sag passage 
V. L. through it and an outlet pipe opening at the opposite end of the 

passage. A second receptacle, with open bottom, is adapted to register with 
'WEEN the open end of the first and is fitted with suitable partitions dividing it 
1930, into side channels and central vapour collecting zones. The partitions of 

theee zones register with those of the passage and a collecting tray is provided 
es by in each of the channels. Means are provided for passing a cooling medium 
el and the condensate collected in each of said trays. 
whee 1121. Prevention or Fires ry Om Srinis. A. F. Cornner and G. W. K. 
‘ a." King. U.8.P. 1,775,847. Sept. 16, 1930. Appl. Oct. 17, 1927. 

A reduction of pressure may occur in stills after frothing over and the air 
yman, thus drawn in may cause a fire. A relief valve is fitted so that steam is ad- 

mitted to the still if the pressure falls below atmospheric. The admission 
lined, of steam to the valve chamber is controlled by a piston valve; suction on the 
“apers piston causes it to be depressed and a groove round the piston to register 
The with the steam inlet. T.A.S8. 
— 1122, Fracrionatinc Tower. J.C. Black. U.S.P. 1,776,061. Sept. 16 
s 1930. Appl., Nov. 10, 1926. 

The fractionating tower consists of an evaporating section, a bubble-cap 
OURS rectifying section and a reboiling section. Above the tower is an analyser. 
y. 14, Hot oil is fed into the middle evaporating section, and the vapours pass up- 

wards through the bubble-cap plates. Condensate from the bubble-cap 
juids plates is taken to the reboiling section, where vaporisation is brought about 
pro- with steam. The vapours from the reboiling section are taken to the bubble 
ribs cap plates or condensed separately. T.A.8. 


See also Abstracts Nos. 1137, 1140, 1141, 1147, 1148, 1156, 1165. 


ls of 

nner 1123. Lusrication. THe Device ror MAINTAINING 

THE LusricatiInec or Or Service. Auto Engr., 1930, 

20 (272), 369, 370. 

— Unfiltered oil in engines may result in choking oil ducts, scoring and abrasion 

Ppt. of working parts, excessive viscosity in cold starting, acid corrosion in conjune- 
tion with entrained traces of water. All these troubles can be eliminated 

N77. by suitable filters ; the usual strainer is insufficient. 

ses, A device produced by Messrs. Metafilters is described in detail. Its ad- 

) or vantages over the usual strainer fitted to engines are :— 

- 1. The degree of filtration is finer. 

a 2. Its operation is simple and continuous, and cleaning is almost automatic. 

—_ 3. The oil is cooled as well as filtered. 


4. The filter is robust, and cannot be put out of action. 
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Road Construction. 


1124. Tae Requmrements or IN THE PropvucTION oF AspHarr 
AnD Tar Pavements. R. Wilhelmi. Zrdél und Teer, 1930, 6, 481-489. 


The tenacious effect of the binder in asphalt used for road purposes is only 
experienced when the binder is in thin layers, but at the same time it is closely 
related to the surface of the mineral flux. Fillers, ¢.g., powdered stone, etc., 
depress the hollow spaces of the coarse particles to a minimum and conse. 
quently increase the fineness of the surface of the mineral mixture and also 
stabilise the binder. The void aps vary according to the type of the 
mineral and the shape of the particle, ¢.g., sands of various origin and broken 
stone and sand. 

The degree of fineness of the filler can be determined from the number of 
void spaces which is small for a finely divided filler. In the equation 
s—r/r=f, f denotes the degree of fineness, s the specific gravity and r the 
amount of void space of the filler. If f is large the filler is coarse ; f can vary 
from 0°5 to 1°2, and values between 0°6 and 1-0 show that the filler has a good 
“space filling” capacity. A value below 0°6 indicates that the filler is 


is allowed to flow into the flask. 

weighed quantity of filler (gm.) 
™ contents of flask (c.cm.)—absorbed volume of liquid (c.cm.). 
The size of the total surface is an important factor in the manufacture of 
it and tar mineral mixtures. The binder is aay supemrneentney & 


and the stability of the whole mixture destroyed. Pdépel calculates the surface 
assuming the shape of fine particles to be an ellipsoid, and for coarse particles 
parallelepiped. Assuming the shape of the particle of filler to be a parallele- 
piped, he obtains an equation giving the surface in cm.*/gm. filler. 


= 2563VP 


8 
where f is the degree of fineness, 8 the specific gravity and O the surface in 
cm.*/gm. filler. 

The thickness of the layer of the binder is a function of the value of the 
total surface of the mineral mixture and is measured in 1/1000 of a mm. (,.). 
the best effects in cementing. Ww. 8. C. 


1125. THe Decoxine or Borystaw AspHatt. R. Fusasteig. Petr. Zeit., 
1930, 26, 867-868. 


The detrimental influence of coke in asphalt is discussed; the greater 
the coke content the less valuable is the asphalt for road purposes, and a 
maximum coke content exists above which the asphalt is no longer suitable 
for road purposes. The physical properties of two types of asphalt produced 
from Boryslaw crude oil, either in ordinary boilers or in a high vacuum, 
are given. Although that produced in a high vacuum contains more paraffin, 
it is found to be a better asphalt than that obtained in ordinary boilers. 
since it contains less coke. 

Two methods are described by which coke can be extracted from Boyrslaw 
asphalt, In the first method a 40 per cent. coke separation is effected by means 
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of gas oil contained in a column over a boiler heated to 100°C. The asphalt 
dissolves in the gas oil and the coke is retained in the column. In a second 
method asphalt at 60-70° C. is extracted with benzol in a special extraction 
apparatus. Almost 90 per cent. of the coke dissolves and the benzol con- 
taining the asphalt is run off and redistilled ; the asphalt so obtained has good 


onl. 

losely qualities. W.8.C. 

, ete, 1126. Brromm=yous Emuisions. N. V. de Bataafsche Petroleum 

~~ Maatschappij. E.P. 312,580. Aug, 27, 1930. Appl. May 27, 1929. 

f the This invention relates to bituminous compositions and more particularly 

oken to water emulsions of asphalt and analogous bitumens in which the water 

constitutes the external phase. The process comprises the mixing of unstable 

er of emulsions with stable emulsions in regulated quantities. The former consist 

ation 

r the 

vary 

+: prepared with soap, the first 
easel sufficient alkali to bring it within a compatible range 
cific of pH value. . W. H.T. 
1127. Mawuracrure or AsPHatt By Oxipisive Heavy Perroteum Hypro- 
ette carpons. A. F, MacLachlan. U.S.P. 1,774,756. Sept. 2, 1930. Appl 

May 12, 1928. 
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Antidetonation. 


1128. Motor Fvet Votatmsry. II. Votatiurry. G. G. Brown, 
C. L. Nichols and P. Bigby. Ind. Eng. Chem., 1930, 22, 649. 

Cragoe and Eisinger (Trans. Soc. Automotive Eng., 1927, 22, 1) derived 
from their experimental results the following equation relating equilibrium-air 
mixture and ease of starting in an engine at a given temperature :— 

Log Reap = 1-301— 


where Re,p=resultant equilibrium air-vapour mixture with a given spirit at 
&@ given temperature. 

N=minimum number of revolutions to start at that temperature. 
The vaporization of fuel in the carburettor and manifold of an internal- 
combustion engine—termed “ engine distillation’ by Cragoe and Eisinger— 
is not a simple equilibrium distillation. It does not take place at atmospheric 
pressure or, necessarily, at atmospheric temperature. Also, the short time 
intervals available for the completion of the engine distillation indicate 
that equilibrium conditions would not be obtained during the cranking 
period. The degree of completion, as measured by the mixture in the cylinders, 
depends only slightly upon such factors as temperature, nature of the fuel 
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Since the above conclusions of Cragoe and Eisinger were based on tests 
ver a limited temperature range and with special apparatus, the authors 
extended the work, using a variety of fuels in a standard four-cylinder car 


In order to limit the personal element the starter switch also operated a 
stop-watch, while revolution counter was operated directly by the starter 
motor. Air-flow was measured by an orifice meter, and fuel consumption, 
during the same period, by the difference in readings on the fuel burette. 


depressed. The time taken to start and the number of revolutions were 
obtained from stop-watch and revolution counter and the air-fuel ratio supplied 


Starting was more difficult at low cranking speeds (20 r.p.m.) than at 
140 r.p.m. However, when the air-fuel ratio supplied by the carburettor 
the 


By use of the relationship given by Brown and Skinner (Ind. Eng. Chem., 
1930, 22, 278) and the continuous vaporization curves of the different fuels 


The log of the resultant air-vapour mixture was plotted as a function of the 
reciprocal of the number of revolutions required to start. The 


relationship was correct. Bridgeman (J. Soc. Automotive Eng., 1928, 22, 
the ease of starting with a | : 


can be obtained the number of revolutions to start at a given temperature, 

when the A.S.T.M. distillation percentage for that temperature is known. 
In conclusion, the authors point out that, for possible starting at a given 

temperature, the maximum number of revolutions required must, 

not exceed 20-30. At very low temperatures, owing to decreased battery 

capacity and increased lubricating oil vi to lower 

speed and weaker mixtures in the manifold—the requisite number of revolu- 

tions must not exceed 10-20. G. B. M. 


3 
3 


inerti: 
mome 

Air 
gas-h 
specs 
mixtt 
comn 
was « 
labor 

Th 


456 a ABSTRACTS. 
and of the mixture supplied by the carburettor, or the cranking speed. It 1129. 
19 
Prev 
on fue 
engine starte y electric starter. © only departure from stan was the in an 
use in most tests of a larger capacity starter battery, which had no other perfort 
effects than to give slightly more consistent results and to need less frequent Whe 
charging. burett 
regard 
CS were made ¥ n Opening 4 u One qua open, 
For the tests at low temperature the engine was placed in a specially cooled 
room. 
Before each test the carburettor was wiped dry and the manifold and cylinders 
cleared of the previous spirit by cranking for 100 revolutions. The test 
fuel was then admitted to the burette, the level read and the starter button 
Starting with the strangler full open, the tests were repeated at various 
number of revolutions were required for start with a given air-fuel ratio fed 
to the carburettor, regardless of cranking speed. 
conditions from the air-fuel ratios supplied at the carburettor were estimated. 
coup! 
experimental points and the maximum deviation was within experimental tures 
error. in th 
equilibrium volatility and the A.S.T.M. distillation figures was apparently In 
based on incomplete data. Certain fuels failed to start, or started after an a nw 
excessive number of revolutions, which should have started readily if the the 
a col 
10 sUupphec © 1agemMan 
own experimental results, the authors deduce a series of curves from which 
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1129. Moron Foust Voratmiry. II. Errgorive Unper 
Drivrne Conpitions. J. E. Miller and G. G. Brown. Ind. Eng. Chem., 


1930, 88, 653. 
Previous investigations have shown that the results of laboratory tests 
on fuel volatility may be misleading when applied to acceleration quality 
in an engine. Any relationship between fuel characteristics and engine 
performance must therefore be based primarily upon actual engine teste. 
When an engine is running at constant speed the fuel supplied by the car- 


regardless of the volatility characteristics of the fuel. 
the throttle, however, particularly when 

speed, liquid fuel is deposited on the walls of the inlet manifold and a leaner 
mixture reaches the cylinders. 

ratio burned in the cylinders immediately after opening the throttle in an 
acceleration test, is defined as the “ effective volatility ” of the fuel. Thus 
the problem of determining the effective volatility consisted in 
the air-fuel ratios of the mixture delivered to the manifold and burned in the 
cylinders respectively. The former was measured directly and the latter 
from acceleration tests in which the accelerations depended solely on the 
mixtures burned in the cylinders. 

For these tests the apparatus was a six-cylinder o.h.v. water-cooled engine, 
34 in. bore and 4} in. stroke, having a T manifold and carburettor. The 
engine was direct coupled to an electric absorption dynamometer which 
gave a resistance comparable to rolling and wind resistance of the car. Air 
inertia disc, together with the inertia of the dynamometer rotor, equalled the 
moment of inertia of the car when in top gear. 

Air could be drawn either directly from the laboratory or from a calibrated 
gas-hoider, the rate of fall of which controlled the fuel supply by means of a 
special drum and burette. In this manner a much more precise control of 
mixture strength, at all engine speeds, could be obtained than with any 
commercial carburettor. When tests were not in progress the fuel supply 
was delivered through a standard carburettor and air was drawn from the 


The temperature of the mixture in the manifold was recorded by thermo- 
couple. Lubricating oil temperature, cooling water and intake air tempera- 
tures were recorded by thermometers. A manometer indicated the pressure 
in the gas-holder, this being adjusted to give a small positive pressure to 
counteract pulley friction and thus allow instant response to throttle opening. 

In order to limit the personal factor the tests were started and stopped by 
a number of relays actuated by a single control. This simultaneously opened 
the throttle, started a stop-watch and a motion-picture camera, which gave 
a continuous record of the tachometer readings. 

Before a test was commenced all conditions were allowed to reach a constant 
state, as indicated by preliminary check accelerations on one fuel which agreed 
within one or two thousandths of a second. 

The quantitative measure of acceleration was taken as the increase in 
r.p.m. in the time interval 0-01-0-06 minute after opening the throttle. 
This interval was chosen for the following reasons. Firstly, air integrated 
value was a better measure than instantaneous accelerations, which were 
more indicative of changing engine conditions than of the behaviour of fuels 
which did not change during a test. Secondly, the accelerations during the 
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fold reached a steady state in which liquid fuel reached the cylinders—where 
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it was burned almost as effectively as the 
at which it was deposited in the manifold. Thus the acceleration tended to 
approximate to that given under conditions of complete vaporization. 


factory. 
All the acceleration data were first plotted as speed-time curves for each 
fuel at each manifold temperature for the different air-fuel ratios examined. 


when the air-fuel ratio was 18 to |, 


i temperature 
was }*/18=55-5 per cent. effectively vaporized by weight 
at 


TEMPERATURE, 
Nichols and G. G. Brown. Ind. Eng. Chem., 1930, 22, 662. 
In Part III. of this series, the effective volatility of motor fuels was used 
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for 
conditi 
from the experimental results, comparison was made with standard reference with f 
fuels, which were completely effectively vaporized under the conditions of = 
test. To ensure that e standard fuel was completely effectively vaporized, " 
more volatile fuels were run at the same manifold temperature. If these etmos 
fuels gave no better acceleration, then the reference fuel was considered satis- pans 
Pest 
e se ul CS, acceicra ODS, eTins iD Tease 1 
time period 0-01—0-06 minute after throttle opening, were plotted as a function Sin 
in air-fuel ratio for each fuel. Similar curves for the completely effectively labor: 
vaporized standard reference fuels were plotted to the same scale. Thus, if nib 
@ certain fuel at 100° F. gave an acceleration of 200 r.p.m. when the air-fuel 
ratio supplied to the manifold was 10 to 1, while the standard fuel gave the - 
Gel 
follov 
From the above figures the effective volatilities were then plotted as a i. 
function of mixture temperature. It was found that the temperature required little 
for complete effective volatility of a given fuel (as determined by extra- cent. 
polation) differed from the E.A.D. dew-point by an amount which increased to # 
as the dew-point fell. The difference between the E.A.D. dew-point and the 2. 
complete effective volatility temperature gave @ measure of the amount up Pp 
to add to the E.A.D. figure for each temperature to obtain the effective 3 
volatility curve. The curves so obtained agreed closely with the experi- po 
mentally determined effective volatility-temperature curves only over the ro 
upper range. For less than 50-70 per cent. vaporized the actual effective Di 
volatilities were greater than those estimated. The departure of the actual aol 
curves at the lower temperatures and lower volatilities was attributed to panty 
differences in “ liquid distribution.” This consisted of the combined effects fron 
of greater density of vapour—thus allowing more fuel mist to be entrained— B 
and of greater liquid fuel viscosity, giving a thicker film of liquid on the solai 
manifold walls during the idling period prior to each acceleration test. The ye 
use of correction curves showing the effect of “liquid distribution” at 
different temperatures enabled the effective volatility of any motor fuel 
at a given temperature to be estimated from its known equilibrium-volatility 
. characteristics. If too great accuracy were not required, a quick approxima- 
tion to the effective volatility could be made from the A.8.T.M. distillation 
figure at the required temperature, since the A.8.T.M. and the equilibrium- 
distillation values are connected as shown by Brown and Skinner (nd. Eng. 
Chem., 1930, 22, 278). G. B. M. 
1130. Moror Fuet IV. ReLaTion BETWEEN ATMOSPHERIC 
engine acceleration at various air-fuel ratios and mixture temperatures. 
The mixture temperatures under driving conditions have been determined 
in a series of road tests at atmospheric temperatures ranging from —20° to 
+ 90°F. By combining the data, distillation characteristics are suggested 
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for motor fuels that will ensure satisfactory performance under ordinary 
conditions of use. 

Wide differences in mixture temperature were noted between different 
cars, even under similar driving conditions. In cold weather, rede ya 
with radiator shutters operated at much higher mixture temperatures than 


those not so equipped. 


atmospheric temperature. Those with shutters tended to operate 
approximately constant mixture temperature, independent of 
temperature, after the initial warming-up period. 

Part III., between A.S.T.M. distillation figures, effective volatilities and 
engine performance, were sufficiently general to be applicable to all types 
of cars provided that the mixture temperature were known to within 10° F. 

Since road testa are apt to be misleading, they were supplemented by 
laboratory tests on different types of engine under temperature conditions 
similar to those found in the road tests for the same types. The results 
supported the view that the relationships given in Part III. could be applied 
in a satisfactory manner to estimate engine performance. 

General conclusions from these and preceding tests are summarized as 
follows :— 

1. The A.8.T.M. distillation curve from 65-100 per cent. distilled is of 
little practical value in determining effective volatility provided the 90 per 
cent. point is not so high as to lead to incomplete combustion or so low as 
to supply a dry mixture in cars with heated manifolds. 

2. The first 35-40 per cent. controls performance during the warming 
up period. 

3. The 10 per cent. temperature must not exceed a certain value, which 
can be estimated from the information given in Part III., if the engine is 
to operate in a satisfactory manner when cold. 


relationships is given between A.S.T.M. distillations and engine performance 
at different atmospheric temperatures for two extreme types of car engine. 
This table shows, for different average atmospheric temperatures at which 
the cold engine is started and operated :— 

1. The lowest 10 per cent. A.S.T.M. temperature for freedom from vapour 
lock when hot. 

2. The highest 10 per cent. temperature for easy starting and warming up - 

3. The maximum 35 per cent. temperature for fairly satisfactory operation, 
without strangling, about half minute after starting or entirely satisfactory 
running with the strangler. 

4. The maximum 35 per cent. temperature which allows similar operation 
2-4 minutes after start. 

5. The maximum 60 or 65 per cent. temperature giving almost perfect 
performance about 4 minutes after starting. 

6. The same as (5) after 8-10 minutes. ; 

7. The minimum 90 per cent. temperature for ; 
the 60 por pots G. B. M. 
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modify these conclusions only in degree. Low 90 per cent. temperatures 
are necessary for spirits for aero engines where maximum power and freedom 
from pinking are best obtained with cold mixtures and very volatile fuel. 
By collecting the data from the different series of experiments a table of 
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1131. Moron Voratimrry. V. Vapour Pressur® anp Vapour 
Lock. E. A. Clarke, H. B. Coats and G. G. Brown. Ind. Eng. Chem,, 
1930, 22, 672. 

This investigation was undertaken to ascertain the characteristics of motor 
fuel which determine its tendency to cause vapour lock ; also to determine 
the practical limits of volatility for satisfactory operation in modern cars, 

It is practically impossible to prepare a fuel that will form sufficient vapour 
to start an engine readily at 10° F. and yet not to cause trouble in the fuel 
line and carburettor when heated to 130° F. and above. Yet this demand 
is made by some cars in which the lines and carburettors are badly placed 
with respect to mufflers and exhaust pipes. 

The liability of a fuel to cause vapour lock is proportional to its vapour 
pressure. This must not be confused with volatility, which is the extent 

to which the fuel will vaporize under specified conditions. High volatility 
pressure is to be avoided to ensure freedom from vapour lock. 

In order to obtain information regarding fuel behaviour under actual 
driving conditions, road tests were carried out on an 8-cylinder V-type car 
engine with the carburettor mounted between the V and the two exhaust 
manifolds. This type represents the extreme conditions encountered in 
service. The fuel tanks and feed system were so arranged that it was 
possible to change over from one tank to another and to feed the vacuum 
tank or fuel pump while the car was running. The atmospheric temperature 
and the air temperature under the bonnet at the carburettor intake were in- 
dicated by suitable thermometers with recording dials on the dash. The 
fuel temperatures in the vacuum tank, in the supply line to the carburettor, 
in the duct from the bow] to the main jet 9 at the tip of the main jet were 
measured by thermo-couple as was the mixture temperature in the inlet 
manifold. 


The test procedure was to drive the car at 40-50 m.p.h. until all 
tures were practically constant. The first test fuel was then fed directly 
to the carburettor under pressure and the car driven at maximum speed 
until temperatures were constant. The car was then stopped for 8-9 minutes, 
this allowing a further rise in fuel temperature, and the procedure was 
repeated. The test was completed by a short run at 20 m.p.h. Notes were 
made of any trouble due to vapour locking, either in running or on re-start, 
and of the temperatures at which the trouble commenced. The same fuel 
was then fed to the carburettor through the vacuum tank and the procedure 
ted. 

Fuels which gave trouble when fed through the vacuum tank could 
frequently be used to operate the car at high speed without any vapour 
lock when pressure-fed by the pump. This is partly explained by the higher 
average fuel t about 35°F. higher—in the vacuum system. 
The temperature in the vacuum tank was usually 30-40° F. above atmospheric 
temperature. In certain other cars in which the tank was not protected 
from engine radiation the fuel temperatures rose to above 180° F. in the 
vacuum tank. 
Temperatures under 


The choke-tube of the 
carburettor was made of Pyrex glass as were also the fuel passage and jet. 
heated and 


The standard float chamber was electrically 
wore inserted in wall of the fast te ths te 
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was drawn through an electric 


600 and 1200 r.p.m., corresponding 
with throttle about two-thirds open 


In the road tests, the air temperature 
intake. For this reason two series of tests were usually run, 
205° F. inlet air. Other tests were run at different engine speeds to determine 
the effect of speed. 


temperatures 
lock was observed and the temperatures at which the various 


corresponding 10 per cent. points on the A.8.T.M. distillation curves. Although 
fairly satisfactory for many fuels, this last method may frequently introduce 
an error of 20° F. or more. 

Finally, in order to apply the relationships referred to above to perform- 
ance in a given car, it is necessary to know with reasonable precision the 
maximum fuel occurring under driving conditions. An ap- 
proximation to this figure, based on the road tests, is given by :— 


1132. Prostems m Aviation G. W. Vaughan. Oil and 


Gas J., 1930, 29 (19), 38, 76. 


ABSTRACTS. 
and just below the jot, Air 
par to the engi 
The was to run the engine 
and cooling water at 160-165° F. The behaviour of the fuel was observed 
visually and the following temperatures were recorded :— 
1. When bubbles first appeared in the fuel stream. 
2. When bubbles were sufficiently large to affect running. 
3. When the engine shut down owing to vapour lock. 
4. When boiling occurred in the carburettor bowl. 
xtent 
sility 
maximum. At high engine speeds these bubbles were entrained by the 
fuel stream with sufficient rapidity to prevent trouble. Under the same 
temperature conditions, at low engine speeds, the bubbles tended to grow 
before being entrained, thus causing unsteady running or shutting down. 
With some very volatile fuels the bubbles did not build up on the inner 
surface of the bowl but: boiled off, thereby reducing the vapour pressure 
of the fuel flowing to the engine and giving no trouble due to vapour lock. 
The engine tests showed that the vapour lock was definitely due to vapor- 
ized fuel and not, as has often been supposed, to gases dissolved in the fuel. 
Accordingly tests were made to determine the vapour pressure of the gas- 
free fuel after dissolved gases had been removed. The attempt was then : 
made to correlate the vapour pressure figures with the engine test results. 
which vapour 
gas-free fuels exerted one atmos. vapour pressure. Better agreement was 
obtained, however, between vapour lock temperature and the temperature 
at which the vapour pressure equalled one atmsophere for a specified ratio 
between the volumes of the liquid and vapour phases. This ratio varied 
between 2 and 6, depending on the efficiency of the fuel system under dis- 
cussion. A slightly less accurate but more easily determined relationship 
was also found between vapour-lock temperature and the vapour pressure 
as determined in the Reid apparatus. These relationships are much more 
accurate than that which exists between vapour lock temperatures and the 
M. 
Up to now in the aircraft industry the more important problems have been 
mechanical and not fuel. With the high mean effective pressures now em- 
ployed, the fuel available is too poor; the increased demand for gasoline 
has developed cracking processes and the fuels on the market consequently 
3K 


at 
profit, and the removal of this obstacle lies with the oil companies. 7uF. 


1133. Facrors my Derowation or Moron Furr. C. D. 
Gasoline Corp.). Oil and Gas J., 1930, 29 (19), 46, 147. 


Geniesse and R. Reuter. Petroleum Division, Amer. Chem. Soc. 
The gradual increase in the use of high compression motors has necessitated 
the development of fuels having « greater resistance to detonation. Vapour 
cracking may be used to produce this type of fuel, and an investigation 
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; have higher distillation ranges and lower anti-kmock values. The suitability “ 
of fuel for aircraft engines is determined by knock rating, and commercial. 
engines have to be designed to run on the worst domestic aviation gasoline 
on the market. This entails a loss in power of 20 per cent. 

There is no definite specifieation from which knock ratings can be deter. 
mined, the only methed being to test on a standard engine under standard 
conditions, and compare the detonation point with that of fuels of known 
characteristics. Many scales of knock rating exist ; the oil companies must 
co-operate to adopt a standard scale, easily interpreted by the layman, and 

; an independent organisation should grade the gasoline before it is marketed. 
Two standards only would be needed for aviation, one for low-compression 
medium-duty cheap engines, and one for high-grade high-duty engines in 

The author enumerates the major factors governing detonation in petrol 
engines, and explains the effects of varying them. Most of the possible 
methods of reducing detonation are undesirable; the only entirely satis- 

factory method is to improve the anti-knock value of the fuel. This is best 
done by the addition of tetra-ethy! lead. None of the theories as to the 
mechanism by which such substances suppress detonation is entirely 
substantiated. The addition of tetra-ethyl lead to fuels has made possible 
considerable increase in the compression ratio of automobile engines. 

H.E.T. 1135 

See aleo Abstracts Nos. 1046, 1048. Ip 
com 

Cracking. 

1134. Errecr or anp Temperature on or Ous. J.C. 
for the purpose of studying the effects of time and temperature in the vapour 
phase was undertaken. 

: The apparatus consisted of a pyrex tube 30mm. diameter and 100 cm. 

long packed with broken unglazed porcelain for high temperature experiments, 
whilst a bank of 90 pyrex tubes, 25 mm. diameter and 90 cm. long connected 
in series was used for low temperature work. 

The same feed arrangement, consisting of a carburetter float chamber, a 

needle valve with sight feed and a vaporizer were used in both cases. The 
cracked products passed through @ condenser and a scrubber, then the 
permanent gas was collected in drums by displacing water. 

Experiments were conducted at temperatures varying from 430°C. to 
700° C. and the time of contact varied from 0-75 seconds to 4800 seconds 
(1 hr. 20 min.). The oil feed varied from 300 c.c. to 3000 c.es. depending on 
the time of contact and the information desired. 

Fractionations of the synthetie crude oil were conducted in a column 

. apparatus similar to that described by Peters (Ind. Eng. Chem., 18, 70 (1926) ). 
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A of and OF end indicates that by 
increasing the tem approximately the same yields are obtained in 
half the time for each 17° rise in temperature. 

As time or time-temperature index is increased the yield of 
increases up to a maximum then decreases slowly due to a falling off of 
cracking stock and increased decomposition of the gasoline already formed. 

Increasing the amount of cracking results in an increase in gas production 
over that of gasoline. 

Iodine values of the naphthas indicate that temperature only reduces the 
time of contract necessary. The unsaturation increases rapidly to a maximum 
then decreases slowly showing polymerization. As with unsaturation content 
the C.S.T. value indicates that the effect of temperature is the same as time. 
Polymerization is accompanied by the formation of naphthenes and possibly 
aromatics, which lower the critical temperature of solution in aniline. 

by 


i xperiment. 

More coke is formed in packed tubes than in unpacked tubes, due probably 
to the wetting of the surfaces with droplets of partial polymerized 
carbons. The effect of increased temperature simply reduces the time of 
contact necessary to produce a given amount of coke. 

By recycling an oil until there was not enough residue left to carry on the 
experiment, the yields of gas, gasoline, 
the composition of the charging stock so that decomposition decreases 

increases. 

reaction taking place. 


1135. Pyrotysis or Heavy Oms vunper Pressure or Hyprocen. 
Moniteur du Petrole Roumain, 1930, 18, 1069. 
Ipatiev and his collaborators in studying the question 


itation of the liquid is a very important factor, as cracking in a 
toclave yields 30 per cent. of spirit and no coke, whereas under the 
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compounds Of -high molec weignt an e cracking Of heavy petroieum 
fractions under pressure of hydrogen arrive at the following conclusions. 
The minimum temperature of cracking in the presence of iron catalyst is 
about 440° to 460° C., but may be lower in the presence of other catalysts, 
P| which always have the disadvantages that no impurity must be present and 
The minimum pressure of hydrogen is 70 atmospheres. 
The 
rotary au 
same co! 
40 to 50 
— entirely in the liquid phase. 
In presence of hydrogen the formation of cyclic hydrocarbons becomes 
| impossible. The unsaturated compounds produced by splitting of paraffins 
readily add hydrogen. In this way butane will produce two molecules of 
ethane. The benzene ring is stable, but the lateral chains of aromatic 
= S compounds are easily detached in the cracking process and in presence of 
hydrogen form benzene and paraffins. Diphenyl and dicyclohexane form 
under the same conditions benzene and cyclohexane. At high temperatures 
also diphenyl, naphthalene, etc., may be formed from benzene. The higher 
cyclic hydrocarbons naphthalene, phenanthrene, fluorene, etc., hydrogenated 
at a sufficiently high temperature and pressure never add more than 4 atoms 
aa of hydrogen without catalysts. 
_ Phenols are transformed into the corresponding hydrocarbons under 
— pressure of hydrogen. 
sK2 
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The study of sulphur compounds is incomplete, but in the products of 
reaction the quantity of sulphur is less than in the raw material due to the 
combination of sulphur with catalyst and with the metal of the autoclave. 

The material used in this investigation was Grosni paraffin residue cracked 
for 1 to 15 hours at 440° C. and at various pressures from 100 to 265 atmos. 
pheres. The average yield of products was :— 

Distillate up to 150° C.—35 to 40 per cent. 

Distillate from 150-300° 10 to 15 per cent. 
and the residue was unchanged raw material suitable for recycling. The 


1136. Mopern Rermimc. Articte 12. Crackrnc ‘A. 
Burrett. Nat. Petr. News, 1930, XXII. (9), 61-67. 


Different refiners operate cracking units of the same design in different 
ways depending on their market conditions. Thus Dubb’s units in the 
method whereby a considerable amount of coke is produced with a high 
gasoline yield ; (2) by the residuum method in which less coke is produced, 
where a negligible amount of coke is made with a large amount of residue 
fuel and a lower yield of gasoline. 

Cross, Holmes-Manley, and the Tank and Tube plants use gas oil or light 
distillates, whilst Dubbs concentrates on the handling of residues. 

From Pennsylvania, paraffinic and naphthenic stocks little coke is made, 
but it is dense and sticks firmly to the tubes and chambers. From Gulf 
Coast oils, coke forms in larger quantity, but is softer and more friable than 
the coke from Californian oils (aromatic), which are the most troublesome as 
coke formers. 

The more naphthenic and aromatic the charging stock the higher is the 
anti-knock value of the cracked gasoline. Yields of gasoline from cracking 
units to-day range from 25 to 70 per cent. in commercial units. 

Rittman, Hall De Florez and Alexander, built vapour phase plants during 
the war, but these could not compete with liquid phase apparatus. A few 
vapour phase processes such as the De Florez and Gyro plants are producing 
anti-knock motor fuel. 

It has taken years of cracking experience to make them operate economically 
but a premium gasoline is produced. 

The composition of cracked gasoline is somewhat uncertain. Sulphuric 
acid absorption, aromatic nitration, aniline point methods, specific gravity, 
index of refraction, and fractionation have all been applied to learn something 
about it, but analysis is decidedly approximate. Brame and Hunter's work 
(J., Dee., 1927, p. 794), showed various paraffins, olefins, diolefins, cyclic 
olefins and aromatics to be present in cracked gasoline, but probably the 
earliest study of the products of cracking was that undertaken by C. Schneider 
in 1888 and his work compares favourably with the best done to-day. Control 
of cracking operation has been developed with the object of preventing the 
formation of coke. The coking reaction predominates if oil is allowed to 
remain too long under cracking conditions and coke limits the continuity of 
operation. Aromatics, naphthenes and olefines are desirable on account 
of their antiknock value, but their production encourages the formation of 
coke, as high temperatures are necessary for the production of aromatics, 
and high pressures decrease olefins. 

by selection of charging stock and judicious control of temperature, time 
and pressure. 
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Hydrogenation cracking units will make naphthenes and aromatics at the 
expense of unsaturates, and naphthenes from aromgtics. It seems, however, 
that the exceedingly high pressures necessary will be a bar to the economic 
development of extensive hydrogenation operations, but one cannot forecast 
freely at present. In hydrogenation the hydrogen combines with unsaturated 
groups and the formation of tars and coke is prevented, whilst saturated 
light motor fuel is formed. Another result is that sulphur in the oil passes 
off as hydrogen sulphide. The Standard Oil Co. of New Jersey finds that it 


on is possible to convert heavy cracked residue into gasoline amounting to 
"p. 100 per cent. by volume of the original charge and it is stated that the 
G.A 1.G. Farbenindustrie have converted coal tar to 90 per cent. of motor fuel 
with the aid of catalysts. It is important that the catalyst be as finely 
divided as possible and exact control of temperature is necessary. It must 
ferent be high enough to speed up the reaction, but not high enough to cause decom- 
1 the position. In mineral oil work, cracking and hydrogenation occur simul- 
lum taneously. If the oil is already a cracked product the temperature need not 
high be so high as when a fresh saturated oil is used. The higher the pressure 
ee used the more rapid is the hydrogenation. R. P. 
sidue 1137. Crackine Process ror Smatt Rerivery. C. O. Wilson. Oil and 
Gas J., 1930, 29 (14), 46, 106. 
light The author describes, with the help of a diagram, the Dubb’s cracking 
plant used at the Canton, Ohio, refinery. Although its capacity is only 
ade, one-fifth of many plants at larger refineries, it includes all the latest develop- 
Gulf ments, the main of these being a new type of furnace and automatic control 
than features. As a commercial grade of fuel oil was desired as a residuum, the 
eo os flash method of cracking was used. Sufficient raw oil is charged to the top 
| of a flash dephlegmator to condense the heavy ends in the flashed vapours, 
he and some is charged to the bottom. The fresh stock, together with the 
ang heavy condensate, falls to the surge section at the base of the dephlegmator, 
' and is pumped to the centre of the main dephlegmator, the rate being con- 
rung trolled by a liquid level control in the surge section. The charge is further 
few heated by contact with hot vapours from the reaction chamber. The liquid, 
—=s with condensed vapours, falls in fine streams over the pans to the bottom. 
A small fraction of the pressure distillate is circulated at the top of the 
ally dephlegmator to control the end point of the vapours taken overhead. Hot 
. oil from the bottom of the dephlegmator is pumped to the furnace tubes ; 
aEsC the furnace is of unique design and is fully described. From the heating 
ity, tubes the liquid passes through a transfer line and ball check valve, to the 
ing top of the reaction chamber. Vapours pass to the main dephlegmator, the 
ork light ones pass to the condenser, and thence to the pressure distillate receiver. 
‘lic The latter is kept at high pressure and dry gases are automatically released 
the to the gas burner system. The liquid, not vaporised in the reaction chamber, 
der falls to the bottom and is removed by a residuum draw-off line, and passes 
rol to the flash chamber. The large part is here vaporised and passes to the 
he flash dephlegmator, where heavier fractions are condensed by the charging 
to stock. The vapours are condensed and constitute a light distillate cut. In 
of the flash chamber the heaviest fraction settles to the bottom and is withdrawn 
re to be sold as fuel oil. J.M. F. 
1138. Tae Catratyric Crackine or Pararrin Ons. J. Tichy. Paliva a 


Topeni, 1929, 11, 85-9 and 100-2. 
The catalytic cracking of paraffin oils yielded products containing aromatic 
hydrocarbons, together with the usual unsaturated hydrocarbons. Cracking 
without catalysts yielded 95.8 per cent. of oil containing 30 per cent. of 
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of gas and 95.5 per cent. of oil (4 per cent. unsat. and 24 per amnctie, 
Nickel and cobalt chlorides acted similarly, the former yielding 4.7 per cent. 


of gas and 91.9 per cent. of oil, and the latter 2.6 per cent. of gas and 93 per 
cent. of oil. 
yield of 3.5 per cent. and an oil yield of 93.9 per cent. (17 
and 15 per cent. of unsat. hydrocarbons). From the from the 
results of other metallic oxides it is concluded that the chlorides and oxides 
of metals hasten the rate of cracking and increase the yield of low boiling 
fractions. With 3-4 per cent. of catalyst, it was necessary 
while the total volume of gas did not exceed 5 per cent. W. H. T. 


1139. Derotymenisation or Hyprocarnons. J. Mercier. E.P. 302,899. 
May 7, 1930. Appl. Dec. 7, 1928. 


vapours and gases by means of which they may be heated progressively and 


slowly. 
disposed in such a manner as to 
leave a free space so that the lighte hottest vapours may rise rapidly, 
whilst the heavy vapours will remain longer in the lower part of the retorts 
in close contact with the catalyst. Various modifications of the plant are 
ibed. 


The gases produced in the plant, when containing a large proportion of 
suitable 


Bg 


1140. Process anp Apparatus For Crackinc Ons. R. E. cad 
: R. J. Dearborn. E.P. 318,991. July 1, 1929. 

Oil is heated in coil to cracking temperature under pressure. It is then 
passed to expansion vessels and the evolved vapours are led to a fractionating 
column. Part of the condensate from this column is returned to the cracking 
coil, the remainder being passed to a second fractionating column. Fresh 
oil is added to the second column and condensate is returned to the cracking 


— 
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unsaturated and aromatic compounds and 2 per cent. of gas in 155 minutes. - 
Zinc chloride, acting as a dehydrogenator decreased the cracking time | 
in « rational manner. 

The hydrocarbons, such as fuel oils, are vaporised by heating in a bo 
then passed through a heating unit consisting of a series of retorts whic . 
are inclined in an upward direction. These retorts are filled with metallic 
seale or other catalyst, and the lower retorts may be filled with sulphur 1 
absorbing substances. The furnace gases travel downwardly against the a 
flow of oil vapours passing through the series of retorts. 

The hydrocarbon vapours entering the bottom of the heating unit at a 
temperature of 300 to 400°C., rise slowly through the retorts which are 
heated gradually to about 500° C. to prevent local overheating with conse- 
quent formation of carbon and clogging of retorts. The depolymerisation 
to produce a mixture of hydrogen and unsaturated hydrocarbons which are a 

= 

the vapours in the first fractionating column. Residual oil from the expansion 
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i141. Crackine awp or Heavy Hyprocarnson Ons. Mid- 
land Coal Co., Ltd., and J. E. Truazell. E.P. 328,639. April 22, 1930. 
Appl. Dec. 19, 1928. 


process 
high enough to be decomposed. It is the oil whieh is affected, but the theory 
of the effect of the presence of coal is not understood. R. P. 


1142. Crackinc or Hyprocarsons. J. H. Brégeat. E.P. 331,531. 
June 27, 1930. Appl. Mar. 27, 1929. 


By treating @ residue melting at 55°C. in this process at a temperature of 
415° C., 54 per cent. of distillate boiling below 300° C., 35 per cent. coke, 
and 8 per cent. gas, were obtained. R. P. 


1143. Process ror Crackinc Ons. C. P. Dubbs. E.P. 331,569. July 7, 
1930. Appl. Mar. 5, 1929. 

The oil is heated to cracking temperature and passed into a reaction vessel, 

which is under . The are whilst 


minutes. 
time by 
npounds, The process consists of mixing the oil with a small quantity of carbonaceous 
per cent, | material (not more than 40 per cent.) such as coal, which on heating yields 
‘omatic), | lighter oils. The process includes the heating of the mixture to 200° C., 
Der cent, | sufficient only to recover the lower boiling constituents, and in one form 
d 93 per | of the process the pressure may be allowed to rise to about 150 lb., and is 
th a gag | maintained thereat until the temperature of the vapours evolved reaches a 
‘romatic | point in the neighbourhood of 200° C., whereupon the pressure is released. 
rom the For example, not more than 40 per cent. of bituminous coal is added to a 
1 oxides | heavy oil. This mixture is heated im a suitable vessel, provided with stirrers 
boiling | and a fractionating column, at the top ef which is reduction valve adjusted 
ase the to allow the vapours to escape at maximum pressure of 150 lb. per sq. in. 
atalysts After distillation the residue may be fed into a low temperature distillation 
200° C. retort of a rotary type, externally or internally heated. 
40° C., 
H. T. gas. 
— pressure vessel in a liquid condition, thus the formation of pitch 
and free carbon. The residual sludge may be treated in a standard retort, 
tum oil | and obviates the necessity of treating pitchy residue in coking stills, which 
ply and are costly to operate and maintain. 
| 
which 
netallic 
ulphur 
it at a Experiments have shown that by pressure and temperature alone products 
ch are of poor quality are obtained from petroleum hydrocarbons boiling above 
conse- 350° C., or from aaphalts, natural waxes, or acid sludge. 
isation The present invention is to provide a process for cracking bituminous, 
7 izontal retort at a temperature of 350° to 460° C. with continuous agitation, 
and maintaining the material at a constant level in the retort by introduction 
of fresh material, either continuously or intermittantly. The vapours 
produced are fractionated and any condensate above 300° C. is returned to 
in a chamber at atmospheric , whereby a heavy fuel is obtained and 
distillate, which is soturned for further cracking along with the refux oll 
from the dephlegmator, which rectifies the vapour product of the reaction 
| chamber. 
ae By this method coke production is greatly reduced and a higher yield of 
reg gasoline obtained along with a marketable fuel residue. R. P. 
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1.G. Farbenind. A.-G. E.P. 333,241. Feb. 8, 1929 


The heating of liquide cari out by rotating heating elements whic 
are either electrically heated or heated by the circulation of heating liquids. 
The heating elements are arranged to produce the minimum stirring effect, 
the parts being stream-lined. laubten an 
cracking still or on the heating element is prevented. 


1145. Convertixne Hien Bonixe Hyprocarsons. H. D. 
N. V. de Bataafsche Pet. Maats. E.P. 333,335. June 7, 1929. 


Oils are cracked by bringing hot combustion gases in direct contact with 
the oil. Fuel oil and air are fed into a special burner and the products 
where the gases are removed and the liquefiable portions condensed. 


is brought in direct contact with the cracked 

1146. Hyprocarsons. H.D. Elkington. N. V. de Bataafsche 
Petr. Maa‘s. E.P. 334,241. May 30, 1929. 

Hydrocarbons are cracked by passing them through baths of molten salts 


— 
On 


1147. Arr or Crackrnc Hyprocarson Ons. E. C. Herthel and H. L. 
Pelzer. U.S.P. 1,773,180. Aug. 19, 1930. Appl. June 11, 1927. 
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1148. Crackinc Hyprocarsow Ons. E. C. Herthel and 
Assrs. to Sinclair Refining Co. U-.S.P. 1,778,188. 


column by the incoming en cracking stock, w! 
stock and condensate from this column 
coil, 
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the operation. A mixture of BaCl,, CaCl,, melting at about 500° is suitable 
for cracking butane at 750°. The product consists of 18.5 per cent. propylene 
and 18.7 per cent. ethylene. A number of other suitable salt mixtures i- 
melting from 426 to 663° are given. Molten tellurium may also be used 
and has a beneficial catalytic effect. In working with tellurium it is necessary 
to use aluminium lined steel vessels or other material not attacked by 
tellurium. T. A. 8. 
In this process a bed of fuller’s earth is supported within a still and the 
oil is circulated through the fuller’s earth, being drawn from beneath the 
mass and pumped through a heating coil, then returned to the still above 
: the fuller’s earth. In carrying out this operation there is a tendency towards 
b the formation of a crust of pitch on top of the earth bed, which intereferes 
with the circulation. To prevent the formation of this crust, fine fuller’s 
earth is suspended in the raw oil supplied to the process. The mixture may a 
be supplied to the oil, after passage through the earth bed, so that the 
; suspended earth passes through the heating tubes, or it may be supplied 
just before the charge passes through the earth bed. In etither case the | 
fresh earth is deposited on the bed and thus is added continuously to the 
process. R. P. 
T. de C. Tifft, 
Crac in press coil through 
which the oil is circulated. Vapours are passed through a fractionating 
column, condensate being returned to the pressure vessel. A portion of 
contents of the pressure vessel are withdrawn and partially vaporised by 
this portion are scrubbed in 
hich is thus preheated. The new 
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oe Crackinc HypRocaRrsons. E. W. Isom and E. C. Herthel, Assrs. to 
Sinclair Refining Co. U.S.P. 1,774,600. Sept. 2, 1930. Appl. June 11, 


mts which 1929. 

1g liquids, In the pipe still in which the charging stock is heated and cracked the 
ing effect, H tubes are arranged in vertical banks. These banks are in series in themselves 
walls and are connected serially with regard to each other. The furnace gases 


enter at the top of the furnace and by an arrangement of baffles are made 
to traverse back and forth across the whole set of banks to the furnace flue, 
which is situated at the bottom of the furnace. The oil discharges to a vapour 
separator. 


tact with ating tower. Here reflux is provided by the introduction of charging stock 

Products at the top of the column and the mixture of this reflux and the condensed 

- The while vapours passing overhead are condensed. 

en 1150. Crackine Hyprocarsons. E. W. Isom and E. C. Herthel, Assrs. to 

A. 8. Sinclair Refining Co. U.S.P. 1,774,601. Sept. 2, 1930. Appl. June 11, 

taafsche | through two batteries of series connected 

gases are admitted at the top of the flue 

en salts a series of baffles are led back and 

duri 

suitable 

pylene 

ixtures 

© used ee ee ee E. W. Isom and E. C. Herthel, Assrs. to 

essary Sinclair Refining Co. U.S.P. 1,774,602. Sept. 2, 1930. Appl. July 12, 

ed by 1929. 


Oil is pumped through a battery of series connected banks of tubes arranged 


flow of the heating gases are substantially less than those of the stream of 
oil. The oil discharges into a vapour separator and the vapours from here 
are fractionated. The reflux for thig fractionation is provided by a stream 
of charging oil which is admitted at the top of the tower. The mixture of 
raw oil and reflux condensate from the bottom of the tower is fed to the 
charging line and the overhead vapours are condensed. W. L. 


1152. Treatment or Perroteum Ors anp Propucts Dertvep THERE- 
rrom. F.G. Ring and P. G. Paris. U.S.P. 1,775,052. Sept. 2, 1930. 
Appl. July 3, 1924. 

The patent applies mainly to the cracking of gas oil. The still is maintained 
under a pressure of seven to eight atmospheres and at a temperature not 
exceeding 600°C. Oil, preheated by the primary condenser, is continuously 
fed to the still at a point slightly below the level of the charge and at the 


preheating of the incoming charge effects a partial 
condensates are obtained. The lighter can be used for fluxing heavier oils 
and the heavier is suitable for fuel. Alternatively either or both condensates 
can be submitted to further distillation in a cracking unit. 


— 


ete 


29. 

tubes. Heating gases enter the upper end of the flue and, by a series of baffles, 
are made to pass transversely up and down the tubes. The alternations in 

from the primary condenser are condensed at atmospheric pressure. The 
cooling medium may be water or cold charging stock may be used, thus 
assisting the preheating of the stock, Ww. L. 


Pretrroteum Hyprocarsons. R. Cross, Assr. to Gasoline 
Co. U.S.P. 1,775,067. Sept. 2, 1930. Appl. Aug. 2, 1924. 


temperature without any substantial 
Before any appreciable amount of decomposition takes 


Oil is continuously withdrawn from this chamber, and i 
pressure is passed into an evaporator when necessary steam or a liquid medium, 
either hotter or cooler than the oil may be introduced into this 
Vapours are subjected to a primary fractionation the bottoms from this 
tower being recycled to the cracking still. The vapours from here are 
fractionated in a bubble tower and finally condensed. Ww. L. 


1154. Treative Hyprocarson Ons. W. 8S. Hadaway, Assr. to Texas Co. 
USP. 1,776,023. Sept. 16, 1930. Appl. May 16, 1927. 


1155. Arr or Crackinc Hyprocarsons (Combined Vapour Cracking 
and Lubricating Oil Distillation). E. C. Herthel and H. L. Pelzer. 
U.8.P. 1,777,307. Oct. 7, 1930. Appl. June 4, 1929. 


condensate from the first fractionator and the gas oil components aré separated 
in the second tower. The gasoline from the vapour phase cracking operation 
passes uncondensed through the second fractionating or reflux tower and may 
be passed directly to a condenser or subjected to further fractionating or 
refining operations. R. W. L. C. 


See also Abstracts Nos. 1046, 1052, 1073, 1075, 1168, 1170, 
1171, 1172, 1173, 1174. 


Oilfield Technology. 

1156. Many Meruops or Coot Warer. L. G. E. Bignell. 
Oi and Gas J., 1930, 29 (13), 41, 148. 

Water is usually cooled by exposing it to the air, and is used repeatedly 

with only such addition as is necessary to replace the evaporation loss. The 

methods of exposure ane: (1) open ponds; (2) spray ponds; (3) 


water by convection crete Spay andy ae mary 


wit 
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| 
: The charge is preheated and then passed through heating coils, where it ig The: 
cracking Mutiaved in heating coil is be 
: allowed to consummate, the oil still being maintained in the liquid phase. in ti 
neces 
Fa 
force 
oper 
circu 
TI 
effici 
upp 
finally brought to cracking tempsrature in an electrically heated tube so eith 
controlled that the oil is delivered to the cracking chamber at constant cust 
temperature. T. A. 8. for 
pipe 
In this process the heat contained in the gases and vapours from a vapour T 
; phase cracking operation is used to distil lubricating oils. Oil is subjected ds 
to a vapour phase cracking operation and the hot vapour mixture from this om 
operation is passed into the base of a scrubbing tower down which the raw ois 
lubricating oil, mixed with caustic soda in the proportion of } to 3 Ib. per Ser 
- barrel, is allowed to flow. The cracked vapours are thereby scrubbed free the 
from tar and the bulk of the lubricating oil stock is vaporised by direct ond 
heat exchange with the vapours from the cracking operation. The tar or des 
: tar mixture is drawn off by an outlet at the base of the scrubber. The wit 
vapours from the scrubbing tower pass through two fractionating towers in ons 
series. A distilled and refined lubricating oil fraction is obtained as a tower abc 
hol 
1 
= 
ar 
ty 
al 


ABSTRACTS. 
being kept below 15 Ib. to the aq. in. The 


necessary. . 

Fan towers are modifications of the chimney tower, the draft of air bein: 
forced in by a fan pump. They introduce an item of expense for power to 
operate the fans which require from 20 to 40 h.p. per 100 gals. of water 
circulated per minute. 

The open atmosphéric tower is simple in design and of relatively high 
efficiency. 

A combination of atmospheric type towers with spray nozzles used in the 
upper sections is coming into use. The advantages of cooling by evapora- 
tion of the spray are added to the cooling by flow through the tower. In 
either the straight louvre type or the combination of spray and tower, it is 
customary to instal coils of brass pipe near the bottom of the louvre sections 
for the cool water to flow over. The hot material passes through 
pipes on its way to the top of the tower. Ww. L. 


1157. Mrp Summer Rotary Dauuime Fantasy. L. G. E. Bignell. Oil 
and Gas J., 1930, 29 (14), 38, 39, 114. 

The author suggests that it may be practicable to drill a well in the centre 

of a property and from it drill several holes, deviating from the vertical, 


age 


for drilling holes out of the vertical. In California 
the sea, and deflected diamond drilling has been carried out by 


desired casing 

without trouble, and so casing these wells would be possible. 

casing would be run in until all the holes 

above the pay sand. When the wells been dri 

down the central vertical portion would relieve each well evenly of ite 
would 


EE 


fisted 


hole pressure. 
Using this method one derrick and one set of fittings 
wells. The 


iF 
sé 


the sand through it, thus keeping the oil in the corner wells under ite 


successfully, although the system is by no means perfected. 

1158. Prevewtion or Browouts Wame Drie. Drilling Practice 

— of South-western District, A.P.I. Oil and Gas J., 1930, 
(17), 32, 110. 


Numerous makes and types of blowout preventers for rotary drilling 
are now on the market, some steam and others manually operated. Several 
types are described shortly. The equipment should be considered as emer- 
gency equipment, and as such should be tested often to ensure proper i 
and to give the crews practice, Blowouts do not occur unless the mud ig 


| 

+: the water pressure loss of water 

ee is about 0.15 1b. per degree lowering of temperature per 100 Ib. of water. 

here it is The water temperature may be lowered to between 13° F. and above 8° F.; 

rization. below air temperature depending on whether the atmospheric humidity is high 

i passes or low. For chimney towers to be effective, the water temperature must 

g coil ig be considerably above atmospheric dry bulb temperature, otherwise the air 

i Phase, in the tower does not acquire sufficient heat to start the air circulation 

ction of 

nedium, 

porator. 

this 

ere are 

V. L. 

xas Co. 

d then 
eliminate crooked holes, and the facts and data so produced could 

out 
the 

7 wedges By using an oriented whipstock holes could be drilled wit 

may 

or 

170, 
would be a decided financial gain. A vertical hole has been drilled, and a 
horizontal one run out from the bottom ; the tool, the inventor said, worked 

nell. 

edly 

The 

(3) 

the 
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let, 


more proficient in the selection and preparation of muds, especially in the 
use of admixtures and chemical treatments, would aid in the prevention 
of blowouts. J. M. F. 
1159. THe Surveyrnc or Borenores. J. T. Whetton. Trans. Inst. 

Min. Eng., 1930, LXXIX., 309-321. 


The ideal apparatus for borehole surveying should enable deviation and distil 
direction to be accurately measured at any point, should be simple in con- may 
struction, manipulation and application, and should be usable in small charg 
diameter bores. The best known types of apparatus are the Denis-Foraky by 
Teleclinograph, the Clinophone, and the instrument of the Gesellschaft fiir oil ca 
Nautische Instrumente, designed by Prof. Martienssen. proce 

Prof. Martienssen’s instrument is a development of the gyroscopic compass, Th 
and is lowered in a cable, being kept in the direction of the boring by two spher 

oxide 
vesse 
the box being free to rotate about the axis of the apparatus. The pendulums rate. 
swing in planes at right angles to each other, and a small gyroscope compass of th 
controls the recorder, so that one pendulum swings north and ‘south and the react 
other east and west. In practice readings are taken every 4 metres, one set 
when lowering and another when raising as a check. To take a reading 1162 
chart. When the circuit is broken a ratchet advances the chart for the next 
record, 

The current from the gyroscope, the turning motor and the electro-magnet waa 
is supplied through eight conduits, and the whole of the surface desis 
is carried in a small mobile van. An accuracy of 50 cm. to a depth of 1000 _~ 
metres is claimed, and experience shows that the first larger deviations the 
occur at 300 metres depth. . tend 

A drill-deflecting device is also described. G. 8. pro 

See also Abstracts Nos. 1044, 1045... ~ 
Hydrogenation. 
1160. Manvracrure or Fvets oF THE Benzene Tyrer. aH 


I. G. Farbenind. A.-G, E.P. 303,894, July 7, 1930. Appl., Jan. 5, 
1929. 

The motor fuel obtained from mineral coal or tars by destructive hydro- 
genation has anti-knocking properties, whereas brown coal and mineral oils 
yield a spirit which is liable to knock in the engine. If these products, how- 
ever, be mixed in the proper proportion an excellent anti-knocking motor 
spirit is obtained. 

For example, Pennsylvanian crude oil is destructively hydrogenated at 
450° C. under a pressure of 200 atmospheres of hydrogen in the presence of a 
catalyst consisting of molybdic acid and chromium tri-oxide. A petrol is 
produced which is not satisfactory in a high compression engine. If 70 
by volume of this petrol be mixed with 30 parts of a petrol produced by des- 
tructive hydrogenation of a mineral coal coke oven tar at 480°C. under a 


y 
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too light to hold the pressure of oil or gas, or unless circulation is lost ina @ Pr** 
cavity or stopped by shale bearing into the hole. If the mud from the § ™*6” 
1161. 
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pressure of 200 atmospheres hydrogen with molybdic acid, zinc oxide and 
magnesium oxide as catalysts, a product is obtained which does not show a 
tendency to knock in high compression engines. R. P. 


1161. Hyprocenation oF Hyprocarson Ors. Stan- 
dard Oil Development Co. and E. M. Clark. E.P. 304,796, April 28, 1930. 
Appl., Jan. 26, 1929. 

The process is continuous and comprises subjecting the material to a high 
temperature and hydrogen under a pressure of not less than 50 atmospheres 
in the presence of @ catalyst. The reaction products are withdrawn and 
separated into liquid and gas. The liquid products are continuously distilled 
in a series of shell or pipe stills at atmospheric pressure to obtain separate 
distillates, and the residue is returned for further treatment. The vapours 
may be passed through a secondary reaction zone into which an additional 
charge of hydrogen is pumped. The gas from the process is freed from H,§, 
by washing with alkali, and from hydrocarbons by washing with a petroleum 
oil capable of dissolving hydrocarbons such as methane, and is returned to the 


The operation may be carried out at pressures from 50 to over 200 atmo- 
spheres and at temperatures from 750° to 950° F. Finely powdered metallic 
oxides may be suspended in the oil, and may be maintained in the reaction 
vessels. The gas is preferably pure hydrogen, and is usually forced in at the 
rate of 10,000 to 15,000 cub. ft. per barrel of oil fed. From 60 to 80 per cent. 
of the total sulphur contained in the oil is convered into H,S. When secondary 
reaction chambers are used a substantial increase in gasoline is obtained. 

R. P. 
1162. HypRoGEeNnaTION oF THE Gases DERIVED FROM THE Low TEMPERA 
TURE oF Sotip Fuets. Compagnie Internationale pour la 
Fabrication des Essences et Petroles. E.P. 311,280, Aug. 7. 1930. Appl. 
May 7, 1929. 

This invention relates to the hydrogenation of the gases derived from the 
low-temperature distillation of solid fuels. A certain amount of steam is 
desirable in the gases to be subjected to treatment for the reason that it 
reduces the temperature of the catalytic treatment to below the dew point of 
the condensable vapours. On the other hand, too large a proportion of steam 
tends to paralyse the catalytic action. It has been found that the proper 
proportion of steam corresponds to the vapour derived from the water of 
constitution of the starting material. 

The invention consists essentially in eliminating from the starting material, 
or from the gases derived, the water which is contained in mechanical sus- 
pension. In dessicating the gases an apparatus for the purpose consists of 
a H.F. electric separator wherein the whole of the tar, and a quantity of the 
water equal to the water of constitution of the starting material are condensed, 
by suitable adjustment of the temperature of the separator. The tar passes 
to a reheater, where it is again vaporised along with the water which it con- 
tains, whilst the vapours pass through a condenser to remove excess water 
from the gases. The vapours from the reheater and the gases from the con- 
denser are led through a purifier at 350° to 400° C. The purified mixture is 
then passed into the catalytic chamber to be hydrogenated. R. P. 
1163. Manwuracrure or Hyprocen. Lazotte Inc. and A. T. Larson. E.P. 

311,737; Sept. 15, 1930. Appl., May 14, 1929. 

The invention relates to the production of hydrogen from steam and carbon 
monoxide. Improved results may be obtained by causing steam and carbon 
monoxide mixed in the ratio of 1°5 to 1 to react at a temperature which will 
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effect the reaction H,O+CO=H,+CO,, in the presence of a cp a con- 
taining copper and one or more of the elements zinc, tungsten, chromium, 
molybdenum, cerium, vanadium, manganese, uranium, and magnesium. 
For example: (1) Melt cupric oxide with 5 per cent. chromium oxide ; cool 
and crush to a suitable size. (2) Ignite a mixture of equal molecules of copper 
nitrate and manganese nitrate. When cool, crush to a suitable size. (3) Melt 
cupric oxide with 15 per cent. zinc oxide. (4) Slowly add dilute ammonia 
solution to a solution of 10 per cent. copper and manganese nitrates until the 
blue colour appears. Settle the precipitate, wash, dry, and form into pellets. 
(5) Equimolecular proportions of copper, manganese, and chromium nitrates 
in dilute solution are precipitated with ammonia. (6) To a dilute solution 
containing one mole copper sulphate and 2 moles manganese sulphate add 
@ solution containing 3 moles ammonium chromate. Add ammonia to com- 
Wash till free from ammonia sulphate ; filter, dry 


catalyst is preferably reduced in hydrogen at 100°C. to 300°C. 
Temperatures of from 300° to 600° C. give satisfactory conversion. R. P. 
1164. Inrrovements iv Processes ror THE SynTHESIS OF HypROCARBON 
FUELS AND FOR THE CRACKING AND HypROGENATION OF Heavy FueEts. 
J. Mercier. E.P. 312,916, May 28, 1929. Belg. July 2, 1928. 


at 800-1100 with steam. 

1165. Process anp APPaRaTus FoR CRACKING OR Destructive Hypnro- 
@zNaTION oF Os oR SusPeNsions or Coat iy On. T. G. Hunter 
and Imperial Chemical Industries Ltd. E.P. 330,025, June 5, 1930. 
Appl., March 16, 1929. 

The liquid to be cracked or destructively hydrogenated, with or without 
catalyst, is injected upwardly at high velocity through a tube or, tubes, and 
projected against a baffle which causes the liquid to fall back in the form of 
@ parabolic curtain through which the gases or vapours must pass. The gas 


400° to 500° C. R. P. 

1166. Propucrion or Hyprocarsons or Low Bore H. W. 
Strong and Imperial Chemical Industries Ltd. E.P. 331,816, July 2, 
1930. Appl., April 2, 1929. 

Middle oil (200°-300° C.) from liquid phase hydrogenation of bituminous 

coal is vaporised and passed in a stream of hydrogen under a pressure of 25 


metres per ton of oil. The contact masses consist of (1) layers of iron wire 
gauze coated with zinc; 
hydroxide. P. 
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y arbon vapours, hydrogen and Car m monoxide are 1rougn whi 
@ retort at 500° in the presence of a catalyst consisting of iron, nickel or the 
cobalt turnings. The vapours are then quickly cooled to 180-300° C. in a spre 
dephlegmater and packed reaction vessel, where more hydrogen can be coal 
added if necessary. Liquid products condensed in the dephlegmator and aE 
reaction vessel are returned to the cracking coil.. The carbon monoxide and 
hydrogen required for the operaticen are obtained by treating the oil residues : 
cata 
1168 
15 Circula 1rougn appara Tange Dressure 
atmospheric to 300 atmospheres. Hydrogen under high pressure for des- 
tructive hydrogenation or inert gases for cracking at pressures up to 300 
atmospheres may be employed. When the process is used for destructive 
hydrogenation part of the gas may be used to inject the oil and part may be 
lied at amy point inside the curtain of liquid. The temperature may 
4 vessel and heated to 500° C. The amount of hydrogen supplied in 1000 cu. 
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1167. ArpaRatus ror THE SeraRaTion or Gas Mrxturrs. J. Y. Johnson 
for the I. G. Farbenind. A,-G. E.P. 333,907. Aug. 15, 1930, Appl. 
April 15, 1929. 

The gas mixture to be separated is introduced into the bottom of cylindrical 
vessel which is provided with a central cooling tube around which is a hollow 
cylinder of netting filled with Raschig rings or other filling. Warm water is 
allowed to trickle on to the filling, and on its way to the bottom is partly 
vaporised. The velocity of flow or pressure of the gas introduced into the 
outer casing, or the amount and temperature of the 
cooling medium flowing through the central tube, may be regulated 
the water vapour formed streams against the cold central t 


«8 


1168. Process ror THE HyprocenaTion or Om. A. Mentzel. 
334,389. Sept. 4, 1930. Appl. Sept. 14, 1929. 
The invention relates to the known process of hydrogenation of 


spread in thin layers not more than 5 mm. thick. The on 
i act as the catalyst. In combination with the spreading 
layers a movement of the material is caused in order to 


Fé 


: 
3 

ae 


fi 


the lower member, and the lower member has relatively steep descents 

ual upward slo The catalytic material is deposited on the 
Gas outlets are situated at the top of the undulations of the cover. 

R. P. 
1169. Improvep Meruop or Destructive Hyprocenation. H. W. Strong 

E.P. 335,215. Sept. 19, 1930. Appl. 
une 19, 


1170. Improvep Mernop or Destructive Hyprocenation. H. W. 
Strong and Imperial Chemical Industries, Ltd. E.P. 335,216. Sept. 19, 
1930. Appl. June 19, 1929. 


Ir has been found when employing catalysts comprising a coating of tin 
upon another metal that the catelyst may be activated by processes which 
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a densed and carries with it a great part of the gas to be separated. The freeing ° 
a of the separated component may also be effected or assisted by adsorption or 
absorption of the vapour by replacing the cooling tube with a solid or liquid 
reagent. Ethyl alcohol may be used in place of water. By means of this 
E.P. 
‘UELS. 
coal in 
rough ich jresence OF Hydrogen, in Orde bring 
kel or the material into thorough contact with the gases and catalyst the coal is 
ina 
an be 
and 
le and ; 
sidues 
.. 8. 
YDRO- 
[unter 
1930. 
ithout 
s, and 
rm. of 
ne gas 
from 
r des- A vertical high pressure reaction vessel is lined with tin and provided with 
o 300 a number of horizontal trays arranged one above the other and the space 
uctive between trays is practically filled with discs or cylinders of tin plate. The 
ay be vessel is maintained at 450° C. and a stream of pre-heated mineral oi is passed 
} may up through the vessel, together with hydrogen (about 1000 cu. ft. per ton of 
_P. oil), under a pressure of 250 atmospheres. The liquid and gas products are 
I. W. separated and the heavy oil recycled. The gas and vapours are cooled to 
ily 2, condense the light and middle oils whilst the gas is, after purification, returned 
to the process. The yield of light and middle oil depends on the duration of 
inous the treatment and concentration of hydrogen relative to oil. The process is 
of 25 carried out in the liquid phase. R. P. 
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may involve the removal of part of the coating metal. For example, catalysts 
consisting of a coating of tin on steel may be rendered more efficient by a 
treatment with solution of alkalis, borax, or sodium metaphosphat 

or by heat treatment, also by treatment with dilute hydrochloric or nitric 
acid. A suitable acid bath is prepared by adding about 5 per cent. of urea to 
a 5 to 10 per cent. by weight solution of the acid. A suitable strength of alkali 
solution is 10 per cent. Another method is to immerse the tin plate in molten 
borax at 900°-1000° C. for an hour. 

a reducing gas at a temperature of 500° C 

As an example of the process, gas oil is preheated and fed in the vapour state 
into a reaction vessel which is packed with tin plated iron in the form of rings. 
Hydrogen is supplied and the temperature maintained at 448° C. at a pressure 
of 150 atmospheres, contact time being three minutes. The yield of petrol is 
20 per cent. of the oil charge. The unconverted oil boiling above 200° is 
recycled, producing a further 12 per cent. of petrol. R. P. 


1171. Improvements rv CaTALysts ror Destructive HypRoGENATIoN. 
H. W. Strong and Imperial Chemical Industries, Ltd. E.P. 335,217. 
Sept. 19, 1930. Appl. June 19, 1929. 

For the purpose of converting coal or other carbonaceous materials into 
liquid products by hydrogenation in the liquid or vapour phase the employment 
of tin alloys, which are not molten at the reaction temperature, as catalysts 
is claimed. Alloys of tin with iron, copper magnesium or with phosphorus 
having a melting point above 500° C. are suitable. Phosphor bronze or gun 
metal may be used, and alloys of iron and tin containing 80 per cent. of tin are 
particularly suitable. A suitable coating of iron-tin alloy on a steel base may 
be obtained by heating tin plate to about 1000°C. for an hour and cooling 
gradually. R. P. 


1172. Improvep Metrnop or Destructive Hyprocrenation. H. W’ 
Strong and Imperial Chemical Industries, Ltd. E.P. 335,218. Sept. 19 
1930. Appl. June 18, 1929. 

The patent relates to the destructive hydrogenation of oils in the vapour 
phase under a pressure of at least 10 atmospheres in the presence of hydro- 
gen. Oil vapours are passed together with hydrogen over a catalyst or catalysts 
consisting of a combination of porous catalyst in bulk, preferably an oxide or 
metal and a massive catalyst composed of at least two metals (e.g., tinned iron) 
or a metal such as tin or the metalloids arsenic, antimony, bismuth, etc. The 
porous catalyst may be ferric oxide, bog iron ore, or a mixture of iron and 
aluminium oxides. 

The massive catalyst and the porous catalyst may be used together or placed 
in separate vessels and the vapours conducted over them in series. It is 
advantageous to dispose the porous catalyst upon the massive catalyst, for 
instance, by employing trays ofthe latter on which the former is supported. 


1173. Liqgum Propvucrs rrom Coat By HEATING UNDER PRESSURE IN THE 
Presence or Hyprocen. Naamlooze Vennootechap de Bataafsche 
Petroleum Maatechappij. E.P. 335,386. Sept. 25, 1930. Appl. Oct. 3, 
1929. 

In previous patents (314,859 and 335,513) the material called ‘“‘ Luxmass,” 
obtained as a by-product in the manufacture of aluminium, has been used, 
after treatment with water or with nitric acid and ammonia, as a catalyst. 
In the present specification the Luxmass, after treatment as described, is used 
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1174. Liqurp Propucts rrom py HEeatTinc UNDER PRESSURE IN THE 
Presence or Hyprocen. N. V. de Bataafsche Petr. Maatechappij. 
E.P. 335,513. Sept. 25,1930. Appl. Nov. 31, 1029. 


tion 
< The process consists in heating coal in the presence of hydrogen and in the 
ir state presence of @ catalyst which is obtained from “ Luxmass,” a by-product 
f rings. in the manufacture of aluminium. 
This catalyst is prepared by dissolving as much as possible of the 


“ Luxmass” in nitric acid and thereafter precipitating with ammonia. The 


stro! 

100° ig. precipitate is washed and dried. Yields of products from Carisborg brown coal 

.. P. calculated on dry and ash-free coal were 10-7 per cent. up to 220° C., 6-6 per 
cent. between 220° and 300° C., 4-7 per cent. phenolic compounds up to 300° C., 

ATION, 38-2 per cent. heavy asphaltic residue and 3-6 per cent. coke. R. P. 

acl See also Abstracts Nos.1135. 

8 into 

fment 

alysts Coal and Shale. 

r gun 1175. Manvracture or Liqguip Propucts rrom Carsonaceous MATERIALS 

in are sy Unper Pressure or Hyprocen. N. V. de 

may Bataafsche Petr. Maatschappij. E.P. 314, 859. Aug. 28, 1930. Appl. 

oling May 31, 1929. 

P. The patent concerns the use of a catalyst prepared from the substance 
known as “ Luxmass,” which is the iron oxide containing alkaline mass 

w: obtained in the manufacture of aluminium from Bauxite. The Luxmass 

. 19 can be brought into a favourable condition for the treatment of coal, or other 
carbonaceous material, with hydrogen under pressure, by treating it with 

pour water once or several times at ordinary or high temperatures, in order to 

dro- remove certain substances and produce a mass which acts better catalytically 

ysts than the original material. R. P. 

oF 1176. Low TEMPERATURE CARBONISATION OF BrrumINovus AND Or BEeaRInG 

ws Marertats. J. Y. Johnson. From I. G. Farbenind. A.-G. E.P. 

and 334,443. Nov. 6, 1929. 

The materials to be distilled are passed through tubes mounted in a heating 
ced space. The diameter of the tubes is greater at the inlet end than at the 
t is outlet. T. A. 8. 
1177. Seraratinc Om From SutPHONATED Compounps. H. Heckel and 
~ W. T. Reddish, Assrs. to Twitchell Process Co. U.S.P. 1,775,622. 
: Sept. 9, 1930. Appl., Jan. 11, 1928. 
re The invention relates to a class of products formed by treating certain 


suspension of the two materials in aqueous alcohol and separating the mineral 
oil sulphonates from the entrained oil by centrifugal force. W. H. T. 
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as a catalyst in the 
hosphat g obtained with such mixtures than are obtained by either of the components 
r nitric and it is an economical improvement to use the cheaper catalyst prepared with 
urea to “ Luxmass.” R. P. 
f alkali 
molten 

ais The oils in question may be petroleum, shale oil, coal tar oil, gilsonite dis- 

: tillates, etc. The process consists of separating the mineral oil sulphonates 
ol from the oil entrained by them by forming a homogeneous and permanent 
ed 
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1178. Carpontsation or CoAL AND THE LIKE. and 
The Carbonisation Co., Ltd. E.P. . Aug. 18, 1930, 
this 


Tilingworth 

Appl. April 18, 1929. 
The coal is tamped continuously during the charging of the retort, thi 
tamping starting at a height of about 6 in. from the bottom of the retort. 
The tamping rod consists of a comparatively light member reciprocating at 
high.speed. For a 4 in. stroke 60 strokes per minute has been i 
factory. Consolidation of the charge is not produced by a crushing effect 
but by causing, by vibration, the finer grades of charge to 
between t. ight 


Abst 


with regard to the reciprocating bar, up which it climbs as the retort fills. 
L. 
1179. Propvuction or CoMPARATIVELY SMOKELESS FvEets From LIGNITEs, 
Brruminous CoALs AND THE LIKE. Metallgeselischaft A.-G. and 0. 
Hubmann. E.P. 333,811. Aug. 21, 1930. Appl. Oct. 29, 1929. 
The raw fuels are graded by screening into dust of a granular size of less 


than } in. and coarser constituents. The latter is subjected to low tempera- 
ture carbonisation at any suitable temperature, and the residue from this 


i briquetted. 

To counteract the tendency of the briquettes to spontaneous ignition 

the residue from the carbonisation is brought, either before or after mixing 

it with the separated undistilled dust, Inage of 

This saturates with oxygen, at low temperatures, the labite hydrocarbons 

and at the same time disperses the heat of oxidation. Ww. L. 

1180. Process or Purtryinec Hyprocarson Ons. J. Tausz. U.S.P. 
1,772,921. Aug. 12, 1930. Appl. July 8, 1924. 

This invention relates to the processes for purifying hydrocarbon oils, 
such as petroleum, shale oil, brown coal tar oil, pit coal tar oil and the products 
obtained therefrom. According to this process, organic oxygen containing 
or nitrogen containing compounds such as furane and pyrrol, which usually 
cause distilled products to assume a dark colour and deposit resins, are 
removed by an improved method of distillation. The process comprises 
separating a test portion from the oil, distilling this portion and collecting 
fractions within narrow boiling limits in order to determine the boiling 
temperatures of the fractions forming resins and causing discoloration, 
oil those fractions which cause resinification H. E, T. 


ERRATA. 
Abstract No. 935, page 3924, lines 31-34. For “ The proof of this is 
. . . . in the case of decaline ’ read: ‘‘ The proof of this isshown by the great 
dehydrogenation of tetraline against the feeble of decaline. 
it is accelerated in the case of decaline 


a # mm. mesh) 1s found sufficient. ith certain non-caking and caking 
coals it has been found possible to reduce the amount of caking coal required 
from 50 to 30 per cent. providing the caking coal be ground fine. 
The tamping rod is supported and actuated by a reciprocating bar. These 
two members are connected by a clutch so arranged that resistance to down- 
ward movement of the rod releases the clutch, allowing the rod to move wu 
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Chemistry of Petroleum. 


1181. Tae Caemicat BETWEEN MeTHANOL, Carson MonoxIDE 
anp Hyprogen. E, Audibert and A, Raineau. Ann. Off. Nat. Comb. 
Ligquides, 1930, 3, 455. 

Experiments have been carried out in which mixtures of carbon monoxide 
and hydrogen have been circulated in contact with different catalysts and 
the yields of methanol determined. The influence of different 
temperature, pressure, rate of circulation, the ratio of the gases in the mixture, 
nature of the catalyst have been studied. It has already been demonstrated 
that the final gaseous mixture contains methane and carbon dioxide in 
approximately equal volumes when the duration of contact is sufficiently 
small. Moreover, when the duration of contact is above a certain value, 
the mixture contains water vapour, the proportion of which is a function 
of the time of contact. From the equations :— 

CO + 2H, = CH,OH (1) 

2CO + 2H, = CO, + CH, (2) 

CO + 3H, = CH, + H,0 (3) 
the expression :— 


1 2 
(= — 20) ) 
is derived where a and b are the volumes of carbon monoxide and hydrogen 
according 


and rm, reo,, r#,0 the fractions of carbon monoxide converted 
3L 
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to equations (1), (2) and (3) respectively. It was found that when all variables, 
except the time of contact, were kept constant, a time was reached when 
the value of K was independent of the time of contact. The value of K is 


logy K=a+ +e logyT, 


athe van of band are found to be 6908 and 7.22 

A curve showing log,, K as a function of temperature is given. Ww.D 

anp Some or Tuere Derivatives. G. N. Burkhardt. J.C.S., 1930, 
131, 2387. 


hexane or methyleyclohexane is stirred vigorously with fuming sulphuric 
acid (35 or 65 per cent. SO,) @ 0-10° C. for 4—5 hours, practically all of the 
sulphuric anhydride is used in the reaction which takes place. In most of 
the smooth reactions about 1 mol. of sulphur dioxide was formed per mol. 
of hydrocarbon attacked, and it is evident that the oxidation of some of the 


in treating light oils is 3 per cent. or less of the oil— 


sludge 
but that produced from lubricating oils may amount to 40 per cent. Pro. 


of fuel oil per gallon of acid. 
At the present time there are four processes of importance for the concentra- 
tion of waste acid. These are :— 


1184. Some Tecunrcat AppiicaTion oF Acips. F. Challenger 
Ind. Chem., 1930, 6 (69), 390. 

The large scale manufacture of numerous organic acids and esters for use 

in the production of cellulose acetate and similar lacquers is discussed. Adipic 


SES 


BEG 


This investigation has shown that, when an excess of n-hexane, cyclo. 
hydrogen of the hydrocarbon is an important part of the reaction, but it is 
not clear whether this is a primary reaction or whether sulphonation precedes 
oxidation. Cyclohexane sulphonic acid is very readily oxidised by 20 per cent. 
oleum under similar conditions, and it appears that sulphonation can occur 
without oxidation. This research definitely establishes the fact that the 
lower boiling saturated hydrocarbons are not inert to fuming sulphuric 
acid, as has been hitherto supposed. H. E. T. 
1183. Mopern Rerimie. Article 23. G. A. Burrell. Nat. Petr. News, 
1930, 22, 20. = 
is claimed that by polymerisation some heavier lubricating oil is formed at 
the expense of the less viscous oil. Sulphuric acid has a strong affinity for 
asphaltic material and diolefins are converted into an insoluble sludge. 
Mono-olefins give oil soluble esters which remain in the oil whilst aromatic 
compounds yield sulphonic acids which are removed by alkali. Oxidation 
products such as naphthenic acids and phenols are also formed. The only 
; patented process used in America to-day for the separation and concentration 
of waste acid is that of Davis and Davidson. Acid sludge to the extent 
of 1000 barrels per day is passed along with steam and water, continuously 
through a separating tank at 15 to 60 lb. pressure and at a temperature of 
The Pan and Bench Proceas. 
The Chemico Process. 118 
The Simonson-Mantius Vacuum Process. 
The Geyser Action Process. rf 
: The finished acid from any of these processes is always very black in colour of | 
and contains varying percentages of free carbon. R. P. : 
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acid may be obtained by oxidation of those fractions of petroleum which 
contain cyclohexane or from cyclohexanol. Substituted, cyclohexanols 
obtained by hydrogenation of cresols yield homologues of adipic acid. Various 
uses of adipic acid and its homologues are suggested, such as a substitute, 
for tartaric acid in baking powders or for the preparation of effervescing 
drinks. The methyl cyclohexyl ester of f-methyl adipic acid, known as 
Sipalin, is expected to find application in the production of celluloid, artificial 
leather, various lacquers and in the film industry. It is an excellent solvent 
powers in aqueous 


a 1,636,857 and Ger. P. 365,894). Another commercial method 
of preparation on the anodic oxidation of furfuraldehyde or succinic 
acid (E.P. 253,877). Maleic acid may easily be converted to fumaric acid, 
and either of these two to malic acid by heating with dilute alkali. The use 


e of the of dl-malic acid in place of citric acid in the preparation of various foodstuffs 
yut it is and medicaments have been suggested. Several methods of production of 
er cent. 

occur 

hat the 

Uphurie 

E. T. great 


technical importance. i 
acid and fumaric acids by the action of a mould is also possible. W.D. 8. 
1185. Apriications or THERMODYNAMICS TO CHEMICAL REACTIONS OF 


16 oil— Perroteum Propvucts. A. W. Francis and R. V. Kleinschmidt. Bull. 
. Pro Amer. Petr. Inst., 1930, 11 (1), 93 

end & In this article, the possibilities and limitations of 

med at reactions of organic 

tity for 

sludge. 

omatic 

idation 

only 


combinations of the free energy equations predictions have been made of the 
possibility of and conditions for proposed reactions. The equations also 


graphically the synthetic possibilities of water gas. The lines of this graph 
show a remarkable parallelism which may simplify thermodynamical 
calculations for organic compounds. H. E. T. 


1186. Eroura Report on Conracr Catatysis. J. C. W. Frazer. J. 
Physical Chem., 1930, 34 (10), 2129. 

In this report an endeavour is made to give a reasonably general survey 

of the work carried out during the previous year on contact 

attention being drawn ta the more important developments. The subjects 


ed when 
of K ig 
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ectively, 
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LEX ANE, solution. Acetone dicarboxylic acid has also been suggested as an ingredient 
+» 1930, of baking-powder. 
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bare of simple inspection. The graph also illustrates a method used in certain 
gallon cases for circumventing the above simple deductions. Another plot shows 
colour 
P. 
lenger cOVere y the report are—the Havure Of Catalytic Neat O} 

adsorption, the homopolar bond and activation, activation and the mechanism 
or us of heterogeneous reactions, adsorption from solution, activation of charcoal, 
Adipic adsorption of mixtures and organic reactions. 
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The matters brought out in this report which call for comment are :— 
1. The application of the new quantum niechanics as a means of 
the nature of the homopolar bond and activation such as occurs at the surface 


H. E. T. 
ee I. L. Kondakow. Chem. Listy, 1930, 24, 271-277 


is considered a special catalysis which is produced by the 


(eo) H::H + H::H——-H”"H + H— 

H:H:H:H—+>H:H:H:H 
() H:H + H:H—” 


1188. Caxncutation or Latent Heats oF VAPORIZATION OF THE NoRMAL 
Pararrins, ustnc Srecrric Hear Data. J. W. Schultz. 
Chem., 1930, 22 (7), 785. 

increased the need for dependable data on latent heats of 

hence it was decided to calculate latent - a 

carbons over a wide range of pressures. In a previous paper (Ind. Eng. 

Chem., 1929, 21, 557) the author showed that the molal entropy of vapor- 

ization of any hydrocarbon at a given. pressure, plotted against the molal 

entropy of vaporization of a reference substance at the same pressure, sak nig 

a straight line within a very wide range of pressures. The algebraic relation 


obtained was :— 
(1) 
45',— 48; Mr'/T,— Mr'/T, 
where 48, and 4 8, are the molal entropies of vapcrization of the hydro- 
carbons at corresponding vapour pressures of the molal entropies 4S', and 


has the disadvantage that two or three values of tlie molal entropy must be 
known at two or three temperatures in order to establish the slope of the line. 
The ratio of the specific heat of any hydrocarbon vapour boiling at 760 mm. 
pressure to the specific heat of the vapour of n-octane boiling at 760 mm. 
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of a catalyst. 
2. The interpretation and application which Balaudin has provided for 
ideas previously suggested. Balaudin has proposed a theory of heterogeneous 
catalysis which from the chemical standpoint has much to recommend it, 
Balaudin's idea of the nature of a catalytic surface is similar to that of 
Langmuir, in which a surface is considered as a kind of checker-board pattern, 
the nature of which is determined by the chemical composition of the material 
composing the surface. This theory has been applied rather successfully to 
such problems as the specificity of catalysts, and the dehydrogenation of 
cyclohexane by platinum. 
or derivatives. The simplest case includes the formation of bi- or poly- 
molecular hydrogen from the monomolecular hydrogen according to the 
Substances which undergo autopolymerisation are: (a) hydrocarbons- 
butadiene, styrene, etc. ; (6) halogen derivatives of ethylene, vinyl bromide ; 
(c) acids and derivatives-acrylic, crotanic, ete.; (d) esters of glutaric acid, 
ete. Substances which tend to autocatalyse have unsaturated bonds or 
possess an unstable ring. a 
. E. T. 
= 
118! 


T 


ERE 


has a value m, and this value was found to be the same without 
error as the value of m in equation (1) which may be expressed as, 


48=m 48 +b 
where b is the y-intercept of the line and m is the slope. 
by an equation due to Bahlke and Kay, 

Cp + 102) (40-8) 
6450 

of m can be determined 


r=—@18t + 93-5 
where r is the latent heat in cals./gram., and b 


1189. Preparmve Buraprens. E. K. Bolton and F. B. Downing. U.S.P. 
1,777,600. Oct. 7, 1930. Appl. Jan. 8, 1927. 
A process is described for the manufacture of butadiene, which 


passing a gas containing diacetylene and hydrogen in the proportions 1 : 2 
hydrogenation of the diacetylene. 


Soc. 
The two film theory of gas absorptions proposed by Lewis and 
has been extended to cases where rapid chemical reactions take place in the 
solution. The reactions between the dissolved gas and a solute do not 
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n-octane at any pressure, the only unknown quantity in equation (2) is b. 
However, if the values of 48 were known for all paraffin hydrocarbons at 
760 mm. preasure the values of b could be obtained. The values of 48 are 
known for a few hydrocarbons at 760 mm. pressure, and these if plotted 
against their boiling points give a curve whose equation is : 
values of from methane 
to nonadecane at the normal boiling points, and was found to be in excellent 
agreement with the results of other investigators. 
From the results obtained by the use of the above equations (1) to (4) a 
i working chart was prepared. The calculated latent heats in calories per 
gram. for the hydrocarbons from C,H, to C,,H,, were multiplied by their 
respective molecular weights, and the resulting values plotted against their 
boiling points in degrees Centigrade. Smooth curves were drawn through 
the points, and were extended to intersect the abscissa at the critical temper- 
— atures of the substances. Constant pressure lines were then drawn through 
the curves of these substances, the intersections of which correspond to their 
vaporization temperatures at the pressure in question. The boiling 
temperatures of the hydrocarbons corresponding to their vapour pressures 
were obtained from the vapour pressure-temperature chart of Coates and 
Brown. The chart thus obtained gave values in good agreement with those 
obtained experimentally, and offers a means of predicting the latent heats 
of vaporization of hydrocarbons. H. E. T. 
See also Abstract No. 1283. 
Natural Gas. 
nd 1190. Tae Roxie or rae Liguip Stationary Frum Baton ABSORPTIONS 
1) or Gases. 12. Assorprions Invotvine IRREVERSIBLE CHEMICAL 
be Reactions. H. 8. Davis and G. 8. Crandall. Petr. Div. Amer. Chem. 
e. 
n. 
n. 


4844 


place at the gas-liquid interface as is assumed by many writers, but occur 
inside the liquid. If the reaction rates are very fast compared to the rates 
of diffusion through the liquid film, then the reactions take place at zones 
in this film parallel to the liquid surface. Diagrams are given of the con. 
centration gradients in the film at the initial state of uniform gas absorption 
for instantaneous reactions taking place in one stage and in two. The 
primary reaction product exists between the surfaces and the first reaction 
zone in concentration equal to that of the solute in the main body of the 
solution. If the metastable limit of its solubility is exceeded, it will precipi- 
tate. A general equation is proposed for calculating the rate of absorption 
of a pure gas by a liquid (physical solution, or when reacting instantaneously 
with a solute) from its solubility, the concentration of the solute, and the 
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A study is given of the rates of absorption of carbon dioxide by water 
and by solutions of sodium and potassium hydroxides. Conditions are 
described under which the precipitation in the film of a reaction product, 
sodium bicarbonate, can be seen during the absorption. Explanations are 
offered for the various phenomena observed by Ledig and Weaver regarding 
the absorption of carbon dioxide from minute bubbles by alkalis. 

A study has also been made of the effects of the reaction products on the 
magnitude of the liquid film diffusion coefficient. The absorption rates of 
several olefine gases by sulphuric acid both at rest and stirred beneath its 
surface have been measured. The values for the absorption coefficient agree 
well with those obtained in a previous investigation using a rotating absorbing 
chamber. The reactions between the olefins and sulphuric acid take place 
mainly in the liquid stationary film itself. This is indicated first by the 
enormous rates of absorption obtained in some cases, although the physical 


cent. sulphuric acid faster when the acid is at rest than when it is stirred, 
is attributed to a greater accumulation of the reaction product, tertiary 
butyl alcohol, in the liquid stationary film of the quiescent acid. 

It is suggested that the overall rate of absorption of ethylene by concen- 
trated sulphuric acid (the rate per unit area being independent of the agita- 
tion) can be used to determine the area of the surface of a liquid when stirred 
or shaken in an apparatus. w. L. 


1191. Tse Rore or Liqgump SratTionary Baton ABSORPTIONS 
or Gaszes. III. Rates or HypROGEN ABSORPTION AND THE RELATIVE 
Rates or Catatytic H. 8. Davis, G. 
Thomson and G. 8. Crandall. Petr. Div. Amer. Chem. Soc. 

During catalytic hydrogenations in alcohol the hydrogen must pass by 
diffusion through two unstirrable layers of liquid (liquid stationary films) 
at the gas-liquid and liquid-solid interfaces respectively. The role of these 
films in limiting the absorption rate is examined. 

The ratios of the hydrogen absorption rates for different quantities of 
catalyst calculated from the postulates agreed very well with those deter- 
mined experimentally in the case of 2-pentane. The value for the absorption 
rate with an infinite quantity of catalyst (obtained by extrapolation) agreed 


FR, LEE 
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119: 

ported by calculations from gas absorption rate data of the authors and 
of other investigators for gases of widely different solubilities and for reactions T 
; of very different types. ong 
tion 
it is 
‘ fror 
utn 

; the fact that stirring the acid underneath the surface or changing its volume 

in most cases, did not change the absorption rates. The reaction rates of the 

dissolved olefins are ; fast and are not 7 to the absorption 
8 
i 


place 
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with an approximate value found, by direct measurements, for the initial 
rate of solution of hydrogen in alcohol under similar conditions. 

The relative proportions of two olefins reacting during partial hydrogenation 
of an equi-molecular mixture of the two have been measured for four different 
mixtures. The products were analysed by methods independent of hydro- 
i The results have, on the whole, confirmed the work of Lebeder 


Considerable concurrent hydrogenation also takes place. 

An attempt has been made to apply the adsorption theory of contact 
liquids. 


1192. Gasomrine Recovery anp Fractionation. G. M. Jackson. Oil 
and Gas J., 1930, 29 (21), 56, 236. 


The author demonstrates that a preliminary survey by a competent 
engineering authority and the plant management should precede any installa- 
tion of plant if the plant is to show the maximum profit. In most cases 
it is possible and economical to utilise all of the butane which can be recovered 
from the gas at a cost less than that of finished gasoline. This is of the 
utmost importance in the determination of the recovery process, as the 
cost of the plant increases rapidly with increase in the percentage of butane 


most plants is butane. If the recoverable butane can be used and if ite 
value is considered equal to that of the heavier constituents, then it is usually 
considered economical to recover at least 90 per cent. of the butane in the 


gas. 

The next important decision is what pressure to use. The 
viscosity should be low, the boiling range narrow preferably between 375° 


calling for about 180 to 200. The general i 

be that absorption pressures between 35 and 80 lb. are most economical. 
The tendency is to use pressures from 60 to 80 Ib. for high butane extraction 
(90 per cent.) and about 35 Ib. for relatively low butane extraction. The 
oil circulation can now be definitely calculated and the distillation process 
determined. If the percentages of fixed gases in the rich oil are relatively 
high, it is usually advisable to provide a suitable rent to eliminate as much 
of the light material as possible without serious loss of the desired fractions 
before distillation takes place. 

The flow in the fractionating unit which is almost invariably required 
for the separation of the propane and lighter from the butane and heavier 
constituents offer comparatively little opportunity for variety of method. 
In absorbers, an insufficient number of plates inevitably necessitates 
the circulation of excess oil, resulting in the absorption of increased amounts 
of fixed gas which sets up a train of harmful conditions. A minimum of 
16 plates is recommended for butane extraction of less than 50 per cent., 


but occur 
the rates 
at zones 
the con. 
bsorption 
wo. The 
Feaction and LIM rea ns al wy nsecutlive. 
ly of the 
I precipi. 
beorption 
aneo 
10rs and 
reactions 
y water 
ons are 
product, 
Ons are 
garding 

extracuon. DO SeTIOUS ALS ore 
on the is a rising available market for liquid propane. A preliminary estimate 
rates of should be made on which can be based comparative costs of different per- 
ae ite centages of gasoline extraction from the gas. The controlling factor in 
sorbing 
by the 
hysical 
ly by 
rolume 
rption 
30 per 
tirred, 
rtiary 
ncen- 
tirred 
TIONS 
‘TIVE 
8, G. 
s by 
lms) 
hese while 24 to 30 plates are justified for the extraction of 90 to 95 per cent. 
sof of the butane from the gas. ‘ 
her. When high saturation of the rich oil may cause extreme temperature rise, 
tion say more than 20° to 25°, it is sometimes economical to apply intercooling 
eed in the absorbers. 


Meg E.P. 335,304, October 8, 1929. Conv. (Holl.), 

3, 1928 

containing thorium oxide and magnesium or lead o: or metals such as 
copper or nickel. The gases are desulphurised without the formation of 
through it when hydrogen sulphide is liberated. . 8. 
See also Abstracts Nos. 1196, 1201, 1202, 1219, emt, dg 

1248, 1301 and 1305. 


Motor Spirit. 
1195. Txstmivc Aviation Naturat Gasormves. R. C. Alden. Oil and 
Gas J., 1930, 29 (21), 131. 


pressure. 
Natural Gasoline. It is emphasised that the i poin' 
in the preparation of this material is in the light end—é.e., very careful 


ge | 
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: The rectifying column is of great importance and its best location seems 

: to be above the still and built into the same tower. Good practice calls 
for about eight rectifying and control plates. 

Open type self-scaling atmospheric coolers have an undoubted advantage 
in cases where loose silt or brittle scale is likely to deposit. Closed coolers 
are sometimes more convenient where ample good cooling water is available, 
The circulating oil should be cooled to within 5° to 6° of the cooling water 
temperature. W. L. 
1193. Purirrcation or Gases. Chem. Ger. Zur. Verwertung 

Chem. Verfahren. E.P. 311,404, May 6, 1929. Conv. (Ger.), May 11, 
1928. 
The deposition of naphthalenes in gas lines is prevented by compressing 
: the gas in the presence of naphthalene solvents such as tetrahydronaph- 
: thalene and the deposited solution removed. x. &. &. 
is shown in a table covering the years between 1920 and 1930, the 10 per cent. 
off values having changed in this period from 161° F. to 129° F. and the Reid 
vapour pressures having risen from 6-85 to 10-25. The increased volatility 
; and the use of cracked gasolines. Natural gas gasoline is unsuitable 
as a fuel, having a vapour pressure of 28 Ib. per sq. in. at 100° F., but when 
the butanes are removed, the vapour pressure falls to 11 Ib. per sq. in. at 
100° F. Removal of the pentanes causes a further reduction of vapour 
characteristics necessary for aviation fuel, an extensive series of teste has 
been made. These include flight tests to determine a specification basis 
for commercial purposes; the determination of the effects of changes in 
specification ; a survey of commercially available gasolines ; flight tests to 
determine actual temperatures in airplane fuel systems. The flight tests 
did not show any marked difference in consumption, taken by volume, 
between standard aviation gasolines and aviation natural, but the latter 
: had an advantage when consumptions were measured on a weight basis ; 
an important difference for long distance flights. The effect on anti-knock 
value due to reduction of vapour pressure by removal of butanes and pentanes 
is shown on a series of curves correlating vapour pressures with anti-knock 


down to 6-2 x 10— grammes per cubic centimetre 

larger spectrograph would detect 5-4 x 10—’ grammes per c.c. The variation 

in average wave length with concentration of iron carbony! has been expressed 

graphically. From this graph an accurate estimate of the amount of carbonyl 

in solution can be made from observations of the number of lines obtained 

and their relative intensities. G. B. M. 

1197. Foret Requrrements or Arrorarr Enornes. 8. D. Heron. Oil 

and Gas J., 1930, 29 (17), 38. 

The most important characteristics of fuel for aircraft use are anti-knock 

these, the 


value, volatility, vapour locking, ease of starting and gum. Of 
for large air-cooled engines since 


Unfortunately it is difficult to to standardize a 

fr areal fuels ince the behaviour of the diferent fel inthe engin 
may vary so greatly with engine conditions. Thus, relative to ethyl fluid, the 
value of benzole as a dope falls rapidly with rising temperature. In this 
connection, some evidence has been obtained from multi-cylinder engines 
which suggests that lead tetraethyl has an effect in suppressing overheating 
of the cylinder which is out of proportion with its effect on audible knock. 
As aero engines vary greatly as to cylinder temperature and rate of revolu- 
tien, of ter multi-cylinder units is 


very complex. In addition high temperature knock testing is made more 
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in on ratings, and indicates that a reduction in vapour pressure from 12 Ib. per sq. 
in, at 100° F. to 3 Ib. per sq. in. is accompanied by a drop from 46 per cent. 
— benzole in the reference fuel to 36 per cent. benzole. 
d mh Vapour pressures up to 11 Ib. per sq. in. at 100° F. may be obtained with 
availabl fuels which meet U.S. specifications. 
ng water The generally improved volatility of aviation natural gasoline leads to 
W. L. better distribution in an engine, and the use of special heating of the manifold 
: or hot spots is undesirable. On the other hand, it is preferable to heat the 
rwertung inlet air slightly to prevent freezing in the carburettor. Tests in flight have 
May 11, 9 shown that a fuel which behaves satisfactory on the ground can be relied on 
to answer properly at high altitudes unless abnormal fuel systems are in use 
pressing which supply the fuel under reduced pressures. Strong comment is made 
jronaph.- on the fact that engine designers are not keeping abreast of the changes in 
A. 8. fuel specifications, and that it often appears that a deliberate attempt has 
taafeche been made to heat the fuel to the utmost on its path from the fuel tank to 
will not omit to consider the fuels available when developing new engine 
designs, and that the errors of the automobile enging builders in this direction 
- will be avoided. R. 8. 
ition of 1196. Uxrra-Vioter Srecrroscory or THE Fiames or Moror 
. steam Analysis of Gasoline for Iron Carbonyl by Means of a Small Quartz- 
A. 8. Prism Spectograph. G. L. Clark, V. R. Hardy and H. B. Willman. 
227 J. Phys. Chem., 1930, 34, 1924. 

’ Experiments have been made to test the value of spectroscopic methods in 
the determination of iron carbonyl in motor fuels. One spectrum of the 
flame of undoped petrol was taken on each photographic plate as a check 
and @ mercury-arc spectrum was also taken on each side of the petrol-iron 
carbonyl spectrum to facilitate the measurement of the iron lines. The times 

il and of exposure varied with the concentration of iron carbonyl in the test blends 
and with the size of spectrograph used. Two sizes of instrument were - 
U.S.A. employed. With the smaller size, concentrations of iron carbonyl in petrol . 
cent. 
Reid 
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difficult by slight leakage of cooling liquid into the cylinder, slight variations 
in lubricating oil pumping and by extreme sensitivity to fuel-air mixture 


On account of these difficulties no really satisfactory 
for aero engine fuels is yet in existence. A test which provides partial control, 
however, is better than no test at all. Accordingly test conditions have been 
by the U.S. Air Corps, in accordance with the best present judgment, 
blends. 


can hardly be dropped even if fuel systems are greatly improved, 
for rapid climbing planes which may climb 30,000 feet in 20 
with little drop in the temperature of the fuel in the tanks. 
for the 10 per cent. point 
gives the necessary control of starting quality. 
It has been found that the glass or porcelain-dish gum test gives little control 


1198. Gum mv Gasonrve. E. B. Hunn, H. G. M. Fischer and A. J. Black- 
wood. J. Soc. Aut. E., 1930, 96 (1), 31. 


that have been developed, and which appear to agree closely with actual 
operating conditions, are recommended. One test determines dissolved or 
preformed gum by evaporating gasoline under conditions such that no addi- 
tional gum will be formed during the test, while the other is an accelerated 
oxidation test for stability, in which oxidation at a temperature of 212° F. 
serves as a measure of the stability of the gasoline. 

To evaluate the maximum permissible gum-content that is consistent with 
satisfactory engine operation, teste were made in the laboratory on a single- 
cylinder Delco engine, upon a Buick car and a laboratory apparatus designed 
to imitate conditions existing in the intake system of an engine. As a result 
of these tests, and in particular those from the Buick car, a dissolved gum 
content of about 15 mgm. of gum per 100 c.cs. is believed to be permissible, 
although further tests will be necessary to determine this point definitely. 
Points brought out in the discussion include the necessity for two inde- 
pendent tests to determine the gum content; the fact that the gum as de- 
posited on a heated metal surface would dissolve gradually in gasoline, but 
after coking would dissolve only in acetone or chloroform ; that the dissolved 


time is required to regain stability after changing-over from one fuel to 
another. 
¥ As regards vapour lock, the Air Corps bases its requirements on the 
10 per cent. point of the A.S.T.M. distillation test. A lower limit of 144° F. is 
specified by the Air Corps. Several fuels using cracked spirit as basis have 
been found to answer the test in a satisfactory manner and also to give good 
performance in endurance tests in flight. For very high compression and 
supercharged engines, however, for which fuels with anti-knock value corres- 
ponding to 87 octane—13 heptane are specified, lead tetraethyl must be used as 
a dope. In these circumstances excessive amounts of the lead compound are 
required if cracked material be the basis of the undoped spirit. G. B. M. 
tion of gum in gasoline be abandoned, since it gives no indication of the 
quantity of gum deposited in an internal combustion engine. Except for 
values which are identically or approximately the same, the gum as estimated z 
by using a porcelain dish isalso unreliable. As a substitute for these, two tests 
at the time of shipment from the refinery ; that the only effect of gum is to 
deposit on the inlet valves and stems, and that the whole problem of gum 
formation is one that can be controlled by the refiner. H. E. T. 
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1199. Tae Actip Test wire Moror Benzou. F. Knéttner. 
Brennstoff-Chem., 1930, 11, 432-435. 

_A low sulphuric acid test result for benzol or benzine does not always 
that @ fuel gives little or no residue in the {motor ; hence Kaudela in- 


al conto This test consists in distilling the fuel in a current of air. 200 c.c. are 
have been placed in a 250 c.c. tared wide-necked flask fitted with a three-holed cork 
judgment, through which the air passes by one inlet; a thermometer is inserted through 

the cork and the benzol or benzine vapours pass from this flask to a litre 


flask. They are then conveyed into two consecutive copper flasks containing 
charcoal. 


activated 

1 ° 

all After two to three hours, the principal quantity of the liquid is evaporated, 

pet in 29 and a small quantity of a yellowish-brown oil is formed according to the 
quality of the sample. After excessive heating the volatile oil constituents 

nt. point are expelled, until finally a solid non-volatile resin remains in the flask. 
Very good motor fuels leave a thin brown vapour, but inferior samples leave 

e control a thick coating. For very resinous samples it is found best to weigh the inlet 

has been tube with the evaporation flask before and after the test. 

sis have 

Ive good 

ion and 

Corres. 

and at [J acid test often has very little influence, 

B. M A motor fuel with a low acid test but with a high residue in the evaporation 

‘ test cannot be used without due consideration, and is inferior under all condi- 

Black- tions to a slightly washed product with a small residue after evaporation. 
Finally, the sulphuric acid test is insufficient criterion for the evaluation 

sstima. of a motor fuel. The introduction of the described evaporation test is 

pt for by this method to 10 mg. in 200 c.c. Ww. 8. C. 

mated 1200. A New Mersop or Jupoeine Motor Furets. Mocklich and Conrad. 

> testes Z. angew. Chem., 1930, June, 488. 

actual In order to be able to give some indication of the behaviour of a motor 

red or fuel in an internal combustion engine two things must be known, namely, 

addi- the paraffin content and Ostwald’s index number (1924); by this means the 

rated behaviour of the fuel can be indicated by an index number. Burned in an 


increases, leave a great deal to be desired in combustion behaviour. 
relation :— Quality Ind _. Aromatics + Naphthenes 
Ostwald’s Index No. 
offers a simple means of ranking motor fuels according to their tendency to 
knock, which places them in the same order as Ricardo’s method for the 
H.U.C.R., or as the benzol value method. This is evident from the table :— 
Fuel Ricardo Benzol Paraffins Quality Index Quality 
Mixture. H.U.C.R. Value. % W.o. Index No. Index. 
i -» 62-5 140-2 


r mixtur 
OXcCessive 
ne fuel to 

+5% Benzol & .- .- 0-292 

+10% » 0 oo 0-320 

+165% » 0-348 

+20% .. .. .. 1316 .. 0380 

+25% oe . .. .. .. 0-410 

+35% ,, 569 35 410 1965 0475 

+40% ” 5-82 40 37-6 122-0 0-612 
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I 

Unsaturated hydrocarbons form only a very unimportant part of straight. _ 

run gasolines and are unobjectionable in the motor. A chart is given which based 
develops the index number graphically, using as a basis a benzol-toluol of the 
mixture, having an index number of 100. The position of the gasolines o 
with the same quality index on different levels gives information upon the wt 
combustion value and the consumption for the same knock resistance. Of The 


the advantage of greater economy. 

To determine the paraffin content, Kattwinkel’s method of removing the 
unsaturated hydrocarbons and aromatics with sulphuric acid containing 
phosphorous pentoxide dissolved in it is recommended. The naphthene 


content in the remaining mixture may be found from the aniline point. The Th 
validity of the quality index thus obtained may be assumed for straight-run by ar 
gasolines and their mixtures with benzol, as used in internal combustion B oth 
engines with a compression ratio of from 4 to 6. For gasoline-alcohol mixtures, show 
and particularly for cracked gasoline, a correction would be necessary in 
order to bring the quality index into agreement with the performance in the 203 
engine. The distribution of individual classes of hydrocarbons upon the l , 
boiling curve is so significant for their action that experiments with reference 
to this were undertaken. The composition of the individual fractions of the Tt 
gasolines was determined by exact analysis. This not only afforded con- fittec 
firmation of the assumptions upon which the quality index is based, but led carb 
to valuable conclusions as to the origin, purity, etc., of the gasolines. A The 
H. E. T. gena 
1201. Tae CHorce or Narurats ror Brenpine. 8. 8. Smith. Nat. facte 
Gasoline Assn. of Amer., 9th Annual Conv., 1930, 31. hydt 
High vapour pressure natural gasoline, whether due to reduced pentane com) 
content or increased propane content, will not permit sufficient percentage stea 
blend to give conditions frequently desired on heavy naphtha without the 
risk of trouble due to vapour pressure with consequent vapour lock in the 1204 
motor fuel performance. High pentane-base stocks are useful in effecting 
the 35 per cent. point and the consequent motor performance in acceleration A 
and ease of warming up. It is useful to use a high volatile natural carried whi 
through a series of blends of 15 per cent. natural and 85 per cent. fixed naphtha. - 
As @ guide in blending it has been found in correlating the blended products wil 
with the components of the blend that within very close limite the percentage dest 
evaporated at any temperature can be calculated from the percentage 
evaporated in the two components. In the same way the vapour pressure of 
the blend can be calculated in advance by using the molecular percentage of 120 
the natural times its vapour pressure plus the molecular percentage of the 
naphtha multiplied by its vapour pressure. 7 
Given the Reid vapour pressure and the percentage off at 100° on a natural knc 
it is possible to check the specification and find out whether or not the vapour 0-2 
pressure is properly in line with the percentage off at 100. If this is the case tail 
it can be safely assumed that this natural can be used to blend to any type of 


of specification desired and the only criterion it is necessary to observe is that 
the volatility is not excessive for the seasonal blending requirements. The 
only necessities for intelligent blending are the vapour pressure and the 
distillation curve, both of which can be used against the vapour pressure 
and distillation curves of the original naphtha to calculate the characteristics 
of the finished blend. w. L. 


1202. Bienpine or Casinc-HEAD GasotineE. E. W. Zublin. 
Nat. Gasoline Assn. of Amer., Ninth Annnal Conv., 1930, 37. 

This paper presents a blending chart for practical use. No attempts 

have been made to give any theoretical explanations for the curves developed 


é 
g the smaller Ostwald index mit 

distill 
knock 
It 
or na 
De 
| 12 
hy 
wi 
at 
an 


and no calculations have been made. The charts are the outcome 
systematic collection of blending data over a . 


properties covered are the 10 per cent. ee ae 
distillation loss of the A.S.T.M. distillation, the vapour pressure, 
knock rating. 

It was found that to make the charts applicable to all grades of naphthas 
or natural gasolines, the uncorrected 10 per cent. point and the corrected 
50 per cent. or higher points must be used. 


1203. Motor Fuer. H. Menz, W. Steffen and E. Jaaksmiincheberg. 


othe E.P. 331,966. July 17, 1930. Appl., April 30, 1929. 
8 of the This invention claims to produce a fuel for internal combustion engines 
ed con- fitted with a vaporising chamber whereby the reaction between steam and 
but led carbon monoxide is utilised to give extra power and better combustion. 
3. The fuel consists of a mixture of a liquid hydrocarbon, preferably hydro- 
E. T. genated, distilled water mixed with the waste sulphite lye from cellulose 
Nat. factories and a sulphonated vegetable or animal oil, soluble in water. The 
hydrogen generated from the water and carbon monoxide assists in the 
entage steam to be used without ill effects to the cylinder. G. B. M. 
ut the 
in the 1204. Manwuracrure anp Propuction or Motor Fuets. J. F. Johnson. 
lecting E.P. 333,224. July 24, 1930. Appl., April 24, 1929. 
arried A process is described for the manufacture of a non-pinking motor fuel 
phtha which consists of a blend of low boiling pro-knock fuel (obtained from 


sources other than by destructive hydrogenation of carbonaceous material) 


ntage destructive hydrogenation of coal boiling between 130° and 180° C. 

G. B. M. 


1205. ManuracturE AND Propvuction or Liguip Fvets. I. G. Farbenind,; 
A.-G. E.P. 334,181. Aug. 27, 1930. Appl., April 27, 1929. 

This specification describes a process for the production of a high anti- 
knock motor spirit consisting of a blend of petrol doped with more than 
0-2 gm. per gallon of iron carbonyl with up to 15 per cent. of an amine con- 


1206. Rermine Licet Hyprocarsons. R. Scott and Imperial 
Industries. E.P. 335,885. Sept. 30, 1930. Appl., May 31, 1929. 
hydrogenation of carbonaceous materials. vapours produced are passed 
at least 10 atmospheres. Bauxite 
and it may be regenerated by a preheated gas. W. H. T. 
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1207. Hyprocarson Oms. A. 8S, Ramage, Asar., Gyro. Procey 
Corp. U.S.P. 1,771,350. July 22, 1930. Appl., Oct. 25, 1923. 

. The majority of the sulphur compounds are removed by treating the oj 

with an aqueous solution of a lead salt. 

The last traces of sulphur compounds are removed by treatment with ap 

alcoholic solution of a lead salt. After complete removal of the sulphur 


alcoholic solution of a mercury compound such as mercuric chloride, nitrate 
or acetate, in quantity only sufficient to precipitate the diolefine hydro. 
carbons. 


recovered by fractionating the wash water and the reagents from the various 

precipitates. Ww. L. 

1208. Puntryriyc Hyprocarsons. W. H. Low, Assr. to Richfield Oil 
Co. U.8.P. 1,777,619. Oct. 7, 1930. 

Sour gasoline is refined by passing it through a bed of lead sulphide which 
is kept active by intermittent revivification with a solution of sodium sulphide 
and then dried by hot air. Hydrogen sulphide is removed from the gasoline 
by means of caustic soda before treatment with the lead sulphide. 
T.A.S8. 


See also Abstracts Nos. 1193, 1234, 1264, 1265, 1285 and 1300. 


Lubricating Oil and Wax. 


1209. Friction Cozrricrent Researcu. L. Illmer. J. Soc. Aut. E., 
1930, 26 (1), 67. 

towards perfect oil-film lubrication. With this as a basis an endeavour is 
made to correlate empirically, by means of analytical research, the 

experimental results obtained by various investigators and to establish 
certain underlying principles common to all such tests, in which the frictional 
resistance depends primarily upon fluid shear. H. E. T. 


1210. A Sropy or Tae Lusricatine Fractions or CaBIn CrEEk (W. Va.) 
Perroteum. H. M. Smith. U.S. Bureau of Mines Tech. Paper 477. 


Lubricating oil stock was prepared from the crude oil by steam distillation, 
after topping by means of natural gas, and removal of wax by cold settling 
following the addition of an acetone-secondary butyl alcohol mixture. The 
lubricating stock was then repeatedly extracted with acetone at 37.8° 
until 60 fractions had been taken and a further 35 fractions at 50° as the 
solubility had fallen too low at the lower temperature for satisfactory 
extraction. A further six fractions were then extracted by ethyl acetate 
at 21.1°. The physical constants and empirical formula offfeach fraction 
were determined and the fractions were further examined by fractionation 
with acetone and vacuum distillation. The tables of data show that the 
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lubricants are roughly divided into two types by selective extraction with 
acetone. The more soluble portions have relatively high specific crete 
and C/H ratio, low molecular weight and low or medium viscosfty, the 

soluble portions having the converse of these properties. For 

base crude, it is shown that specific gravity refractive index, sulphur content 
and carbon residues are dependent on z where CuH,, z is the empirical 
formula of the oil. The other properties are functions of the molecular 
constitution. T.A.8. 
1211. Purzrication or Hyprocarson Ons. J. Y. Johnson. E.P. 323,805. 
Jan. 13, 1930. Appl., Oct. 11, 1928. 

Pure liquid hydrocarbons are advantageously recovered from crude liquid 


or vapours such as steam, i 
which contain liquids of lower boiling point range than that of the 
hydrocarbons under treatment. The following example illustrates the 


One hundred parts of crude lubricating oil, obtained from mineral oil 
having an acid value of 1.2 and a saponification value of 3.4, are intimately 
mixed with five parts of 2-normal caustic soda solution and distilled in a 
stirring vessel by bringing the material into a distillation vessel and heating 
while evacuating, whereby any water present passes off, and then 
under a pressure of 2 mms. mercury gauge, whilst passing a brisk current 
of air through and whilst introducing atomised water with the air. a 
means 94 parte of an acid-free lubricating oil having a saponification value 
of 0.2 are obtained. H. E. T. 


1212. Recovery or Enrzarvep Ons rrom Fivrer Cakes. G. F. Olsen. 
U.S.P. 1,745,837. Feb. 4, 1930. Appl., Jan. 22, 1927. 

This invention relates to the art of filtering petroleum lubricating oils in 
filter presses for the removal therefrom of pulverised clays or other absorbent 
bodies which have previously been intermixed with such oils to decolorise 
or purify them, in which procedure the clay is retained on the filter 
cloth in the form of a layer or so-called filter cake. The lubricating oil is 
recovered from the filter cake by dissolving the entrained oil from the 
pulverised mass with a petroleum solvent intermediate in specific gravity 
and viscosity between kerosene and lubricating oil of 75 seconds 
Saybolt Universal at 100° F., and then removing the solvent from the dissolved 


oil by distillation. The recovered solvent is then utiliged for further 
extractions. H. E. T. 


1213. Treatinc Usep Lusricatixe Om. R. M. Dilworth and F. G. 
Niece. U.S.P. 1,749,571. March 4, 1930. Appl., Nov. 4, 1927. 

An apparatus is described for treating used lubricating oil and more 
especially contaminated oil taken from the crank-cases of internal combustion 
engines. The object of the process is to provide a highly practicable apparatus 
for the economical treatment of used oil with greater facility and lower cost 
than has been attained before. H: E. T. 
1214. Reotamation or Lusricatiye Ons. L. D. Grisbaum. U.S.P. 

1,777,722. Oct. 7, 1930. Appl., April 30, 1927. 
This invention relates to a method and apparatus for reclaiming mineral 
lubricating oils, and particularly to certain steps in a process for breaking 
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water in oil emulsions and for chemically counteracting colloidal condition 
in which lubricating oils are often found after they have been in service for 
some time, The oil to be reclaimed is mixed with a chemical treating solution, 
in a sealed container, to a temperature above that which would 

cause ebullition, preferably in the neighbourhood of 240° F., the pressure 
in the container being raised above that which would normally be produced 
heating and maintaining the pressure during cooling. E. T. 


1215. Inrroviye Mowtan Wax. W. Pungs and M. Jahrstorfer, Assrs. to 
I. G. Farbenind. A.-G. U.S.P. 1,777,766. Oct. 7, 1930. 

Crude montan wax is heated with a solution of chromium sulphate in 
sulphuric acid to 108-115°. A solution of chromic acid in 40 per cent. sulphuric 
acid is now run in. The bleached wax floats on the solution of sulphuric 
acid and chromium salts. The acid value of montan wax treated in this 
way is raised from 36 to 132 and the saponification value from 101 to 165. 
The ester value falls from 65 to 33. T. A. 8. 


1216. Distmtation or Hyprocarson Ons. W. H. Bahlke, Asar., 
Standard OilCo. U.S.P. 1,778,445. Oct. 14,1930. Appl., Aug. 9, 1928, 


The oil to be treated is passed through a heated coil maintained at such a 


containing heavy fractions steam is admitted to the coil which is maintained 
at a temperature at which no substantial cracking or impairment of lubricating 

The superheated vapours are discharged into a bubble cap. tower and 
ascend in counter-current to the descending reflux which is provided by a 
portion of the condensate from the tower. Owing to the superheat of the 
vapours the reflux ratio can be made sufficiently large to ensure efficient 
fractionation. Stripping steam is supplied at the bottom of the tower. 

It is claimed that the complete vaporisation of the oil causes a superior 
coloured distillate, and that it is possible to obtain substantial cuts of heavier 
ends which could not possibly be separated in the same manner without 
superheating the vapours. w. L. 
1217. Orm-purtrymnc Process. L. D. Jones, Assr., Sharples Speciality 

Co. U.8.P. 1,778,831. Oct. 21, 1930. Appl., April 29, 1924. 

Used lubricating oil containing sludge, water soluble impurities and 
impurities soluble in the oil at high temperatures is purified by precipitating 
the oil soluble impurities as sludge by the addition of water, lowering the 
temperature of the mixture to a point at which precipitation of the sludge 
occurs, and then centrifugally separating the water and undissolved 
impurities including sludge from the oil. w. L. 


See also Abstracts Nos. 1183, 1228, 1236, 1237, 1255, 1259, 
1268 and 1285. 


Special Products. 
1218. New Commercitat Emvutsiryinc Acents. H. Bennett. Ind. Eng. 
Chem., 1930, 12 (11), 1255. 
Trihydroxyethylamine stearate is soluble in water and in hydrocarbons. 
This substance can be used in the preparation of emulsions, for instance by 
dissolving 14 parts in 72 parts of mineral oil and heating to 60 or 70°C. One 
hundred and fifty parts of water are added slowly with vigorous stirring until 
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the emulsion is complete. This gives a rich, creamy emulsion of great 
pocorn Vegetable or animal oils, benzine, or kerosine, may be used in place 
of mineral oil. Waxes and hard fats are likewise emulsified, but the water 
must be heated above the melting-point of the wax before addition. Water 
insoluble solids may also be emulsified in the same way by first dissolving them 
in a water insoluble solvent. Ammonium linoleate also is finding many novel 

lications. 
dissolved in water, and the oil to be emulsified is added slowly with vigorous 
stirring until emulsification is complete. A table shows the amount of oil, 
water, and ammonium linoleate required, and emulsions prepared according 
to these figures are useful as sprays, disinfectants, insecticides and cleaners. 
Ammonium linoleate paste supplies a convenient method for the preparation 
of metallic soaps for waterproofing textiles, stucco, and driers in paints and 
varnishes. R. P. 


1219. Propuction or Carson Brack From Propane. W. B. Plummer and 
T. P. Keller. Ind. Eng. Chem., 1930, 22 (11), 1209. 

The effect of various factors on the production of carbon black from propane 

in an apparatus similar to that of the commercial channel process has been 

studied. These factors include height of channels, 


producing good grades of channel process carbon black from the higher 


that process, 
The complex character of the factors involved is shown, and it is hoped that 


economic importance, due to the higher cost of the gases employed. 

For the experimental work a standard test apparatus was devised and com- 
mercial liquefied Pyrofax (85 per cent. propane) was used. Colour, oil adsorp- 
tion, iodine adsorption, acetone, and rubber tests are specified. Tables show 
the effects of channel height, channel 
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ficient blacks by the channel process, having typical properties but in low yields ; 

oo whilst in special processes considerably higher yields have been produced, but 

perior the products have different properties. The causes of these differences are 

Sevier yet unknown, and it has not been possible to control the variations of yields 

ithout and properties simultaneously. 

LL Although the gas used in the experimental work (propane) is not identical 

siality with the natural gas used in commercial plant, the flame reactions should be 
identical with adjacent homologous hydrocarbons. Results indicate that the 

and higher hydrocarbons give products which have slightly improved effects on 
ating rubber, an improvement however which is not sufficiently high to be of 

g the 
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olved 

L. 

9, and effect of the presence of channels. One of the facts established is that 
carbon black, equal in quality to that made from methane, may be made from 
propane. The function of the channels is shown to be mainly a cooling effect, 
but cooling below the optimum does not materially increase the yield and 
lowers the quality. 

Eng. It is concluded that the type of black is determined by conditions within 
the flame, such factors as size, shape, temperature of the gaseous layers and 
temperature of the luminous carbon particles having their effect, and certain 

oes. of these factors are not ble to direct investigation. Other factors 
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1220. Preparation or Brrummnous Emutsions. C. G. J. Lefebvre and 
E. E. F. Berger. E.P. 319,663. Oct. 9, 1930. Appl., Sept. 18, 1929. 
A process is described of treating commercial aqueous emulsions of bitumen 
in soapy water so as to enable them to be mixed with a filler without i 
down. The filler consists of an impalpable stone powder in an amount which 
cannot ordinarily be added to the untreated emulsion without destroying it, 
A quantity of an alkaline salt of a weak acid is added to the emulsion (prior 
to use), the amount being sufficient to prevent the destruction of the emulsion 
by the filler. The alkaline salt may comprise a carbonate, silicate, sulphide, 
or stearate of sodium or potassium. The finished product is intended for use 
as a dressing material or as a putty-like cement, particularly for road con. 
struction. W. H. T. 


1221. Manvuracrure or Atconots. H. D. Elkington and N. V. de 
Bataafsche Petr. Mij. E.P. 335,551. Sept. 23, 1930. Appl., May 23, 1929. 


Alcohols are prepared by direct hydration of olefines at ordinary pressures 
in the presence of certain catalysts. The process is effected at a temperature 
of at least 100° C. in the presence of a metal of the platinum group, or gold, 
molybdenum or manganese or salts or other compounds thereof. Compounds 
which under the conditions of the reaction yield the metals are particularly 
suitable. Metal salts of weak inorganic acids falling within the above defini- 
tion may often be used to great advantage as catalysts. Bismuth vanadate, 


1224 


divided state ; for instance, finely divided on a suitable carrier such as silica 
gel, pumice stone and active carbon. The gases are conducted over the 
catalyst at a low space velocity, 5c.c. per hr. per c.c., and up to 20 percent. 
of the olefines passed are converted to alcohols. A certain amount of alde- 
hydic and ketonic material due to the dehydrogenating action of the catalysts 
may also be formed. W. D. 8. 


1222. Purrrication or Synruerio n-Bsutyt Atconot. R. R. Riley, 8. W. 
Rowell and Imp. Chem. Ind. E.P. 335,683, Oct. 2. 1930. Appk, Aug. 13, 


1930. 1226 

In the preparation of alcohols, especially by catalytic hydrogenation of 
aldehydes, there is always the possibility of traces of aldehydes being present 
as impurities. n-butyl alcohol contains impurities of an aldehydic and un- wi 
saturated nature. It may be successfully purified by electrolytic reduction in as br 
acid or alkaline solution, and where aldehydes are present the use of aqueous veunt 
sodium bisulphite solution has proved valuable. Mercury is suggested as a the r 
metal suitable for the cathode, and a current density of about 0-1 amps. per This 
sq. cm. may be conveniently used. Ww. D. 8. aa 
po! 

1223. Brromrvous on Varnisn. Craigbank Chemical and strip 
J H. Taylor. E.P. 336,117, Oct. 9. 1930. Appl., Oct. 26, 1929. yo 

Claims are made for the production of an improved bituminous paint or the 1 


varnish by compounding bitumen or pitch, a volatile solvent, a pigment or 
mineral filler and a vegetable drying oil. Tannic acid is added in the propor- 
collesd, the tannic drying Apart from its action as protective 
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fre and 1224. ConvEeRsSION oF OLEFINES INTO oTHER Hyprocarspons. J. Y. 
1929, Johnson, Assr. to I. G. Farbenind A.-G. E.P. 336,234, Oct. 6, 1930. 
itumen Appl., May 4, 1929. 

peaking The patent refers to the conversion of olefines or gases containing olefines 


by thermal treatment into other hydrocarbons containing a greater number 


ying it, of carbon atoms in the molecule. The initial material is brought into contact 
nulsion vessels are constructed wholly or in part of materials which are not attacked 


promote the deposition of carbon. 
a tinned, highly alloyed, chromium nickel steel. W. H. 


1225. IMPROVEMENTS IN THE MANUFACTURE oF CARBON BLACK, ACETYLENE, 
anp Hyprocen. J. Y. Johnson for I. G. Farbenind A.-G. E.P. 336,261, 
Oct. 10, 1930. Appl., July 10, 1929. 


In the treatment of gas mixtures, such as natural gas in the electric arc, at 


con. 


rature temperatures of 1000° to 1500° C., hydrocarbons are obtained in addition to 
r gold, carbon black and hydrogen. These hydrocarbons are mainly ethylene and 
gsten, contain little or no acetylene. Acetylene is obtained, however, from methane, 
ounds or gases containing at least 20 per cent. of methane, in an electric arc having 
valarly a power of at least 50 kilowatts. 

defini- The yield of acetylene is increased by working at temperatures of about 


adate, 2500° C. Apart from the good yields of acetylene, this manner of working 
latter produces a carbon black having excellent qualities as a filler for rubber, or of 
dvan- vulcanisation products, and is equal to, if not superior to, the best kinds of 


finely American black. 
silica For example, 53 cubic meters of a gas mixture containing hydrogen, 
the nitrogen, and about 87 per cent. methane are passed in the course of an hour 


rcent. through an electric are having a power of 100 kilowatts at a temperature of 

alde- 2500° C. The ratio of the amount of gas per hour to the power of the electric 

alysts are is therefore 0-53. The gas leaving the arc contains about 10 per cent. 

» y acetylene, and the carbon black formed in good yield is eminently suitable as 

8. W. diolefines. 

1226. MawuracturE oF Propucts or DIOLEFINEsS. 

—— J. Y. Johnson and I. G. Farbenind. A.-G. E.P. 336,339, Oct. 16, 1930. 

esent 

i un- 

ion in 

asa products adhere very firmly to the walls of the reaction vessels. 

. per This difficulty is obviated by covering the inner wall of the reaction vessel 

8. with a sheet material which is readily removable. Thus the removal of the 
polymerisation product is facilitated as the sheet material can be readily 

and stripped off, dissolved or melted away. Materials given as examples for a 
liner are paper, cardboard, leather, sheet metal, or with films of cellulose 
derivatives or of vulcanised rubber. It is frequently advantageous to protect 

at or the layer which serves to coat the vessel with a special layer before it comes 

at or into contact with the contents of the vessel. W. D. 8. 

bpor- 

ctive 

and See also Abstracts Nos. 1181, 1184, 1189, 1215, 1232, 1243 
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T. 


498 a ABSTRACTS. 


Analysis and Testing. 
1227. oF SMALL QUANTITIES OF OxYGEN IN GasEs. H. R, 
Ambler. Analyst, 1930, 55 (656), 677. 

Oxygen is determined by combustion in the presence of excess of hydrogen, 
The method is sensitive, clean and rapid. Combustion is induced by a heated 
platinum wire and the determination can be made with an accuracy of 0-0] 
per cent. Experiments were carried out to determine whether, in the 
presence of hydrogen and nitrogen, ammonia was formed in quantities 
sufficient to introduce error. It was found that the amount of ammonia 
formed during the oxygen estimation was not more than 0-003 per cent, 
of the total gas. 

If oxides of carbon are present, the accuracy attainable is reduced but 
results, however, are still accurate to 0-1 per cent. of the total gas. 

The gases are kept at atmospheric pressure and the platinum wire is heated 
in a room in daylight. 


1228. ViscosiTy -TEMPERATURE Retations or Lusricatine Ons. W. L. 
. J. Inst. Petr. Techn., 1930, 16, 634. 


It is shown that Eckhart’s logarithmic relation holds equally well for absolute 
and kinematic viscosities, giving results agreeing with experiment to within 
about + 2-5 per cent. It is applicable to a wide range of lubricants from 
spindle to cylinder oils and is a special case of a general relation due to Slotte. 
A modified formula suitable for interpolation is noted. An equation has been 
derived relating efflux time and temperature in the case of the short-tube 
viscometers in commercial use and has been applied to eleven oils of widely 
different viscosities, the calculated Redwood times agreeing with the observed 
to within 2-5 per cent. Reasons are indicated for regarding some rather 
greater percentage differences as due to faulty temperature control. Eckhart’s 
logarithmic relation leads to values for the temperature co-efficient of viscosity 
of lubricating oils in good agreement with those actually found, while the 
slopes of the actual Redwood ature curves of the eleven 
oils studied have been found to be in close agreement with those calculated 
on the basis of Eckart’s relation. The slopes of lubricating oils of widely 
different types have been calculated at three temperatures and an approximate 
method of calculating slopes for oils with a viscosity in excess of 250 secs. 
Red. is given. Control of temperature in determination of Redwood efflux 
times is discussed and deviations affecting kinematic viscosities by 1 per cent. 
are calculated for three particular cases. A table has been prepared relating 
Redwood efflux times and kinematic viscosities in the case of viscometers 
identical with those used by Higgins, and a correction formula is derived which 
enables this table to be employed for viscometers possessing different constants. 
Conditions necessitating the employment of absolute viscosities are indicated 
and notes on the calculation of absolute viscosities are added. 

W. H. T. 


1229. A New Form as Laporatory Desiccoanr. J. B. 
Barnitt, R. B. Derr and E. W. Scripture. Ind. Eng. Chem., Anal. 
Edition, 1930, 2 (4), 355. 

Pure aluminium trihydrate produced by a special process, by which it 
can be obtained from a powder to approximately 2 in. cubes, is shown to be a 
calcium chloride magnesium and barium perchlorates and sulphuric acid, 
using damp air and also crystalline copper sulphate. 
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Advantages claimed for this agent are that it can be easily handled being 
the absorbtion of moisture does not 
change its volume or physical , it is 
ordinary conditions it will absorb 15-20 ‘per cent. of its weigh 


bet con be infinitely often ty heating for to 
175° C. 


1230. Terman Conpvcrivrry or Liqguips. J. F. Downie Smith. Ind. 
Eng. Chem., 1930, 22 (11), 1246. 


The thermal conductivity of liquids is a subject on which virtually no 
work done Weber derived an empirical expression :— 


P = specific gravity 
This equation is satisfactory for some liquids only. Bridgman suggests a 
formula for electrically non-conducting liquids 
k 2Z2av/ @, 
where a gas constant = 2-02 x 10—*, 
d mean distance of separation of centres of molecules, assuming 
arrangement whith cubis! onthe average and calculating 
d by the formula d = (M/P) 1/3 where M is the absolute 
weight in grams of one molecule of liquid. - 


The latter formula is interesting but is unsuitable if an accurate value for 


ising liquids and 30°, 75° and 100° C. for oils. 


ydrogen, 
a heated 
r of 0-0] 
in the 
—— 
mmonia 
er cent, 
i k = 0-00359 C p = 
ground Bf where m = molecular weight of the liquid, 
<p C = specific heat of the liquid, 
W. L, 
bsolute 
within 
is from 
Slotte. 
as been 
rt-tube 
widely 
served 
chart’s thermal conductivity 
scosity Several investigators have used different means to determine conductivity, 
le the but the method used by the authors is that of Bridgman, who used two 
eleven concentric cylinders of copper with the liquid contained between them 
ulated and heated at the centre of the apparatus by an electrically heated resist- 
widely ance wire. 
) secs, was measured by three thermo couples. 
efflux To measure the heat input a potentiometer and milliammeter were used, 
cent. and means were provided to measure voltage drop across the heating wire, 
lating whilst necessary arrangements were made for determining the E.M.F. of the 
reters thermo couples. 
which After bringing the constant temperature bath to the required temperature, 
tants. the annular space between the copper cylinders was filled with the liquid 
cated to be tested by means of vacuum. Thereafter, the whole apparatus was 
immersed in the constant temperature bath. Corrections were made for the 
g. change in the thermoelectric power of the couples with temperature. 
iB The change in the resistance of the heating wire does not appear as a 
Anal. correction, for the voltage drop across the heating wire and the current 
’ flowing through it are measured at each temperature. Thus the change in 
resistance with temperature is automatically allowed for. The slight leakage 
ch it of heat across the air between outer and inner cylinders is considered negligible. 
be a No correction is made for the heat transference hy radiation through the 
xide, liquid from one cylinder to the other, as the error is probably less than 2 per 
acid, cent. in the case of methanol. 
Results are tabulated as thermal conductivities at 30° and 75° for standard- 


anp Iron py Means or Porasstum Cyanate. B. J. F. Dorrington 
and A. M. Ward. Analyst, 1930, 55, 605-625. 

Repan’s method of determining alumina was found to give low results, 
due probably to either hydrolysis of the cyanate or the solvent action of the 


nitrate solution, then igniting in a platinum crucible, followed by two hours’ 
heating in a muffle to convert the alumina into the insoluble and less hygro- 


, but is hastened by heating slowly to 70° C. 
end boiling the turbid’ tiquer. The filtrate from this operation is 
made acid to alizarin S and then ammonia added till the red colour is obtained. 
The precipitate obtained is filtered separately and the two papers ignited 
together to Cr,O,. 

Iron, as ferric chloride, is precipitated by addition of cyanate to the boiling 
slightly acid solution. 

in considerable quantity, using a mixture of 
faint precipitate, but on boiling a white crystalline precipitate containing 
most of the zinc is formed. This appears to be a carbonate produced pre- 
sumably by the potassium carbonate formed by hydrolysis. 


1232. Derermrvation or SutPpHuR INSECTICIDES AND FUNGICIDES BY 
Carson Disutpaipe Extraction. Richard Edge. Ind. Eng. Chem., 
Anal. Edn, 1930, 2 (4), 371. 


Flowers of sulphur as purchased for the preparation of insecticides was 
found to be soluble in carbon disulphide to the extent of 68-83 per cent., 
although by oxidation with bromine and nitric acid and precipitation as 
barium sulphate 99-75 per cent. was obtained. 


The following method appears to be applicable for materials in which 
the constituents, with the exception of sulphur and siliceous matter, are 
acid soluble. 

A quantity containing between 1 and 3 gm. 
alcohol and then washed successively with nitric acid (1 


: 3) and (1: 4), the 


filter. The 
with water, allowed to drain, and heated 4-4} hours at 107°C. The papers 
are then washed with successive quantities of carbon disulphide into tared 
beakers and weighed. A. R. 8. 
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The liquids used for standardising were toluene, ethyl alcohol, iso amy) 
alcohol and water, and the closeness of the agreement with other observers 
can be seen from the table and warrants the use of this method for obtaining 
absolute values. 
The thermal conductivities of several liquids are tabulated and a general 
equation is proposed for the thermal conductivity of all non-metallic liquids 
at 30°C and atmospheric pressure. R. P. 
1231. Tae Graviwerric DererminaTiION oF CHROMIUM 
4 More regular results were obtained by washing the precipitate, which 
j had been allowed to stand overnight, with hot faintly alkaline ammonium 
Chromium in solution as chloride was estimated by diluting the concentrated 
solution in water and adding ammonium chloride and potassium cyanate 
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1233. Researncues on Heat Transmission anp Insutation. W. V. A. 
Kemp, W. H. McAdams, H. C. Hottel and R. H. Heilman. World 


Power Conference, Berlin, 1930, Section 32, Report 243. 

divided into three parts :— 

(1) Heat Transmission between Fluids and Solids, Conduction and Convec- 
tion. W. H. McAdams. 


problem are described. A very interesting graph i given, showing “OF 
properties of the liquid are taken at the mean temperature. 


(2) Radiant Heat Transmission. H.C. Hottel. A theoretical outline of 
the subject is given, together with a table showing angle factors and emissivity 
factors for various radiating surfaces, and graphs for the cases of squares 
Radiation from clouds of particles and from clear gases is discussed. 


(3) Transmission of Heat Through Insulation. R. H. Heilman. This is a 
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1234. Tae or THE Gum Content oF Crackep Sprrirs. 


_ W. Littlejohn, W. H. Thomas and H. B. Thompson. J. Inst. Petr. 
Techn., 1930, 16, 684. 

ling 

ese by the glass dish method. The critical factors appear to be : 

am and type of draught over the surface of the spirit during evaporation ; (2) the 

ea 

ing 

blend 
of materials can be obtained which are the arithmetic mean of gum 

BY contents of the constituents. On this basis a standard method of gum 

n., determination has been drawn up and the results obtained correlated with 
those obtained by the older test. W.H.T 

as 

t., 1235. Varour Pressure anp Heat or Vaporization. P. G. Nutting. 

as Ind. Eng. Chem., 1930, 22, 771. 
Thermodynamics yields no more than the exact relation 

dE | dw d 


radiation in the transmission of heat through insulation. The use of metallic 
paints on the outside of pipe lagging, etc., is also treated, and it is shown 
that in many cases the gain in thermal resistance is comparatively small. P. D. 
vy latent heat and p with the pressure of saturated vapour. Although 
+ equation (1) cannot be solved in general terms, it is well adapted to the . 
i calculation of E when p is known through a range of temperature, and since — 
it is dimensionless it is independent of the units employed. dw/dm is 


known exactly if the concentration of vapour and liquid are known from 
the Clapeyron equation, 


A check of the combination of equations (1) and (2) in the form, 


RT dlogp 

1) calories/gram ..(3) 
with numerical data, shows that it does give reliable results. In setting up 
empirical relations between 14 p and T for practical work, the forms of 
» equations (1) and (3) indicate the importance of a relation between p and T, 
The relation between 
log p and log T that was shown is the ong gre 
(log T + a) (log p + b) = 


The values of the constants a, b and C for water, carbon tetrachloride and 
toluene are tabulated, while pressures calculated from equations (4) using 
these constants are in excellent agreement with those observed. 

The second new formula is a relation between heat of vaporization and 
temperature, namely, 

om (Te — TP (6) 
or log L = log A + n log (Te — T) 

the latent heat being proportional to a power of the temperature measured 
down from the critical temperature. The constant n is about 4 for latent 
heats and about # for surface tensions. For carbon techrachloride 
L = 6-128 (T, — T)*-*"* holds very well from 0° C. to the critical temperature 
283-1°C. For water, L = 8-2674 (T, — T)***". For ethyl alcohol n=0-36, 
for CO,,n = 0-424 and for SO,,n = 0-64. The linear relation of equation (6) 
holds very well in all the cases tried. H. E. T. 


1236. DeTeRMINATION OF THE MINERAL CONSTITUENTS IN CONSISTENT 
. Fats. E. Pyhalé. Petr. Zeit., 1930, 26. Motorenbetrieb, 3—4. 


A good machine fat forms when molten a homogeneous viscous liquid 
which appears to be quite free from suspended mineral impurities, whilst 
some commercial greases froth on melting, forming a turbulent and mobile 
pulp and a mineral deposit separates. 

A commercial machine fat known as “ Cup Grease T"’ was used in this 
research, and a quantitative method of estimating the constituents described ; 
20 gms. of this fat are shaken with petroleum ether in a stoppered cylindrical 
separating funnel, when the lime and mineral matter are deposited, filtered, 
dried and weighed. The filtrate is saponified with lye solution under a 
reflux on a water bath, when the petroleum ether solution of the mineral oil 
is freed from fatty constituents, and the latter determined in the soap solution 
by the usual methods. The petroleum ether is distilled off from the 
petroleum ether mineral oil solution and the mineral oil constituents then 
determined. 


The grey soapy particles which remain after shaking with petroleum 
e'her are treated with hot 96 per cent. alcohol and the clear, yellowish alcohol 
solution removed. The alcohol is separated by distillation, then the quantity 
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of soluble calcium soaps is determined. The dried and tared soapy particles 
remaining suspended in the petroleum ether are treated with hot dilute hydro- 
chloric acid, when two layers are formed, namely, the aqueous acid layer 


containing a fine, grey mineral sludge, and a petroleum ether layer containing 

fatty acids. The mineral sludge is separated by filtration, washed, dried 

and weighed. The percentage of the constituents are given as follows :— 
% 


Mineral oil (clear spindle oil) 
Fatty acids (oil-free). . . 


Calcium soaps, insoluble in aleohol ow 25-00 
Calcium soaps, soluble in aleohol . os os 8-20 
Free lime and mineral matter . oe oe 0-20 
Greyish-brown fine mineral sludge we be 3-80 
Dyestuff ee 2-80 


Further work showed that individual grains of lime and mineral matter 
could be isolated whose diameter measured 0-3—0-5 mm., and the mineral 


sludge contained Kieselguhr or a finely-divided silicic acid. W. 8. C. 
1237. A New Om Viscomerer. H. Schaffer. Petr. Zeit., 1930, 26. 
Motorenbetrieb, 4-8. 


The new drop viscometer described has a measuring range of viscosities 
from 0-01 to 10 enabling viscosity values to be obtained for distilled water 
at 20° C. to cylinder oils, using the same capillary. The apparatus consists 
of an outer vessel corresponding exactly in diameter to the Engler viscometer, 
the upper portion being air-tight. Two outlet cocks are fitted, also a stirring 
device, the apparatus being heated electrically to 100° C. The inner vessel 

is the oil-container, whose diameter is such that the outflow of 10 cc. of oil 
causes the level to deop through 1 the oll lovel can then bo enleulated 
at any time. Normally 125 cc. of oil are used for a determination, but 
viscosity values can be carried out with 15 cc. of oil. The length and diameter 
of the capillary is such that 10 cc. of distilled water flow out in 34-15 seconds, 
+1 second tolerance. An air-pressure tube is fitted for the use of 
air for shorter experiments. The receiver is a conical tube reading to 
2, 5, 10 and 20 c.cm. 

Applying Poiseuille’s law, the viscosity 7 at a given temperature is given 
by the equation t. p 7 r*. 931 s /V 8 1, where p is the pressure head in the 
viscometer, t is the time in seconds for the outflow of 10 c.cm. of oil, w = 3:14, 
V is the volume of oil flowing out, é.e., 10 c.cm., | is the length of the capillary, 
s is the specific gravity of the oil at the given temperature, and 1 gm. = 
981 dynes. The formula applied is 7 = tx-000377 x s, which is an abbre- 
viation of the above formula and is appropriate to this determination. 

The apparatus has been utilised for the determination of the viscosities of 
a number of lubricating oils at 10° to 100°C., whose values are tabulated, 


under normal pressure, and 5 c.cm. under decreased pressure, the time of 
outflow is then divided by two. A simple correction factor T is applied for 
very thin oils, whose viscosities lie between 0-01 and 0-03, the thinner the oil 


the greater the value of T. W. 8. C. 


| 
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ENT 
For very thin oils, like petroleum, it is best to allow 20 c.cm. instead of 
10 c.cm. of oil to flow out in order to obtain a longer period of time. In such 
cases 5 c.cm. more than the quoted quantity are added when the apparatus 
° 
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1238. or Catcrum AND MaGwesrum Doromrric Love. 
sToNES BY Means or Sacomarate Sontvrtons. A. C. Shead and 
B. J. Heinrich. Ind. Eng. Chem. Anal. Edition, 1930, 2 (4), 388. 
The limestone is ignited at 900—1000° C. to convert carbonates to oxides, 
and the mixed oxides thus obtained slaked in CO, free water at boiling point, 
shaking being resorted to to disintegrate lumps. The solution is cooled to 


1240. Conventent Accessonmss ror Use wrra tHe Sarsort UntversaL 
Viscomerzer. C. Warning. Ind. Eng. Chem., 1930, 2 (4), 417. 

In order to reduce the quantity of oil required by the instrument for 
80 to 15c.c. an adaptor is machined to fit inside the viscometer tubes. The 
time of outflow of c.c. is recorded. Viscosities are then read from charts. 

A. R. 8. 


See also Abstracts Nos. 1197, 1198, 1199, 1200, 1293 and 12965. 
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Ther 
room temperature and a 30 per cent. solution of cane sugar added. Calcium to 75- 
monosaccharate is thus formed, which is removed from the magnesium oxide Cha 
by filtration in absence of CO,. The magnesium is then estimated by dis. ment. 
solving in a known excess of acid and back titrating with alkali. about 
The total calcium and magnesium is then obtained by solution of a quantity Mor 
of the mixed oxides in acid and back titration, the individual constituents ency- 
being obtained by difference. A. R. 8. design 
. e 
1239. Apparatus For ConpvcTIVITIES AND 
Sprecrrico Heats or Srrucrurat aNp Insutatine Mareriats. D. L, minin 
Timroth. World Power Conference, Berlin, 1930, Section 32, Report 306. therm 
Apparatus for the determination of the thermal conductivity of a material radiat 
may be of the stationary or non-stationary type. The disadvantage of the althot 
latter type is that it is necessary to know the specific heat of the substance alwa} 
before the results can be calculated. 
Two types of apparatus are described in this paper. In the first the = 
quantity of heat flowing between the flat ends of a cylindrical test piece is I 
| measured. One end is heated by means of an electric heater, while the other B _ '* 
| is cooled by means of a water jacket. The heater is placed below the test 
cylinder, and in order to compensate for heat loss downwards a second heater - 
. is arranged, separated from the main heater by a thin layer of insulating varie 
material. This is in the form of a central disc and a guard-ring. The current “ 
through the latter is increased slightly in order to compensate for side losses. li 
The accuracy with which this compensation is carried out may be estimated > 
by using test-pieces of varying thickness. . 
The heat loss is measured by the electric power put into the main heater, “ 
and the temperature by copper-eureka thermocouples attached to copper of oO 
plates pressed to the ends of the material. 124! 
; The second type of apparatus consists of a small spiral heater placed 
between two cylinders of insulating material, one of which is the substance 
under test. The diameter of the heater is not as great as that of the cylinders Ir 
in order to avoid direct heat loss at the edges. Cooling is provided over cate 
the whole surface by means of a specially designed water cooler. The fun 
apparatus is small and the test easily and quickly made. The author has of 1 
calculated the thermal conductivity of a cylindrical body, consisting of two Wil 
substances, as is the case in this apparatus, and the experimental data are bel 
substituted in a somewhat complicated mathematical expression in order to cow 
derive the value for the thermal conductivity. the 
The same apparatus may be used for determining the specific heat by be 
a non-stationary method. P. D. cut 
| 
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Refinery Plant. 


1241. Compustion Erricrency Orzration. J. R. Darnell. Nat. 
Petr. News, 1930, 22 (42), 75-83. 

Thermal efficiency in oil still operation has increased from 40-45 per cent. 
to 75-80 per cent. in the last decade 
Change of furnace design has been responsible for much of this improve- 
ment. The fitting of vertical transverse baffle walls in the furnace has brought 
about a material flattening of the curve of rate of transfer of heat. 
More attention to damper control has likewise resulted in increased effici- 
ency. The use of preheated forced draught marked another advance in 


design. 
The desirability of recirculating flue gases is examined and different types 
ternal head toeans that more heat may be tanaferred to the tubes by 


radiation. Both preheated air and recirculation are sometimes used, but 
although unquestionably efficient it is doubtful whether this combination is 


always economical. H. B. T. 
1242. Vapour Recovery. G. M. Jackson. Nat. Petr. News, 1930, 22 (41), 
65-74. 


individually examined as to the most suitable methods of recovery. 
The question of debutanising and recovery of propane is dealt with, and 


It is recommended that standardised plants and flow schemes should be 
avoided and each part of the system made to justify itself from the standpoint 


of operating economy throughout the probable life of the plant. H. B. T. 


1243. Srupres Distittation.—W. K. Lewis and E. R. Smoley. Bull. 
Amer. Petr. Inst., 1930, 11 (i), 73. 


In this article an account is given of experiments carried out on the rectifi- 
cation of heavy naphtha. The first attempt to solve, by the application of 
fundamental principles, the problems involved in the design and operation 
of rectifying columns was made by Wilde. The computation method of 
Wilde is outlined and a series of equations for each plate of a rectifying column 
below the feed plate are given. These equations are based on 
sound principles, and the experimental data of Wilde completely confirm 
their applicability so long as they were used to compute the changes in con- 
centration of narrow boiling components in the immediate vicinity of the 
cutting point. When, however, the equations were applied to components 
boiling well below the cutting point, marked deviations were observed between 
the computed and experimental data. Thence the two problems solved in 
this investigation are: (a) the development of accurate and dependable 
methods of analysis, and (b) the securing of steady operating conditions for 
the rectification. The first problem was solved by introducing into the 
naphtha a foreign component for which satisfactory analytical methods were 
available, the purpose of this component being to provide a tell-tale of what 
goes on in the column. The components shown with this end in view were 
aniline and pinene. To solve the second problem, in order to obtain constant 
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balanced conditions of rectification, operation was carried out in the labora. 
tory in order that all external conditions were under control, while the tech. 
nique was modified by operating in an experimental column under total] 
reflux. By this means the only condition which required watching in order 
to obtain balanced rectification was the supply of heat to the column. 

H. E. T. 
1244. THe ConpEnsation oF Varpours. C. C. Mourad and W. L. Badger. 

Ind. Eng. Chem., 1930, 22, 1103. 


The greater part of this article is concerned with Nusselt’s theory of the 

of vapours. In 1916 Nusselt (Z. Ver. deut. Ind., 60, 541) 
studied the effects of vapour and liquid properties, shape of the surface, and 
on a solid surface. This theory is of fundamental importance. Nusselt 
considered the following five fundamental cases :— 


1. Vapour condensing on a smooth plane surface, making an angle p with 
the horizontal, assuming that the vapour is pure and saturated and relatively 
stationary with respect to the condensate. 

2. Vapour condensing on the outside of a tube under the above conditions. 


vapour impure. 
In order to simplify the mathematical treatment the following assumptions 
were made, some of which have been proved to be true :— 

1. The film of condensate is so thin that the temperature gradient through- 
out is uniform. 

2. The heat is all carried to the metal surface by conduction in a direction 

dicular to the surface. 

3. Physical properties of the condensate may be taken at the mean film 
temperature. 

4. The surface is smooth and clean. 

5. The film of condensate always moves in viscous motion. 

6. The curvature of the film may be 

7. The temperature of the solid surface is constant. 

The following cases are then treated mathematically : (a) vapour condensing 
on an inclined tube or wall, (6) vapour condensing on a horizontal tube, 
Various applications of Nusselt’s theory are then 


fundamental theory of Nusselt is doubtlessly sound, as is proved in the excel- 
lent correlation with the condensation of vapours on the outside of horizontal 
tubes, where the critical velocity is probably never reached in ordinary 
practice. The formule obtained for the case of vertical tubes are probably 
accurate for short tubes, and low-temperature differences, but are in general 
inaccurate for industrial operations, owing to the effect of turbulence and the 
formation of drops. The qualitative agreement with the theory, found by 
Jakob and Erk on the effects of superheat, indicates that probably Nusselt’s 
1245. Tuse ror Hich TEMPERATURES AND Pressures. J. Primrose. 
Nat. Petr. News, 1930, 22 (41), 57-59. 

Designs and performance data are given of two types of tube still used 
for different purposes. The convection banks are formed of steel tubes, 
fitted with a cast iron extended surface on the outside, and the ratio of outside 
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A cracking unit fitted with this type of tube still gave a greater yield of 
gasoline with decreased fuel comsumption as compared with the ordinary type. 
Both furnaces are fitted with air-cooled side walls, in which the air supply 
to the furnace is preheated. @. B. T. 
1246. Creantne Sour Crupr Om Srorace Tanks. R. B. Roaper. Nat. 
Petr. News, 1930, 22 (43), 47-48. 


except the steam line. After removal of the manhole door as much oil as 
possible is floated out with a high pressure water jet. After emptying with a 
portable punp the tank should be steamed for 36 to 72 hours. 

Two diametrically opposite door sheets are then cut out of the bottom 
bustible hydrocarbons and for sulphuretted hydrogen. If more than 0-2% 
of combustible gas is present or any sulphuretted hydrogen as determined by 
.003N iodine and starch the tank is not passed as safe for cleaning. If the tests 


1248. Fraime Bopms ror Use m Distimime Cortvmnys, 
Towers, Reaction VessEts anv THE Lixe. C. H. Butcher. E.P. 335,889. 
Sept. 29, 1930. Appl. June 28, 1929. 
actual manufacture when each individual filling body is die pressed to 
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to inside surface decreases from the top rows downwards. Directly over the 
© labora. furnace are the radiant banks composed of steel tubes without cast iron 
the tech. covering and by staggering the tubes the upper rows are partially shielded 
han om the furnace by the lower ones. This allows of holding the oil in the 
n. 
E. T, 
Badger. 
y of the 
10, 541) 
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Nusselt out this operation are given in detail. 
The first and most important is the blanking off of all lines to the tank 
P with 
atively 
locity. 
ptions 
rough. B.S. into barrows. Bronze or non-sparking metal is used exclusively in scraping 
the tanks, and if sand blasting is necessary the men doing this work are provided 
The grave fire risk occasioned by the oxidation of iron sulphide is stressed 
2 film and it is recommended that it be kept thoroughly moist during the cleaning 
operations ; a large proportion can be removed by the use of a high-pressure 
hose. 
All men engaged in this work should be thoroughly conversant with the 
method of artificial respiration. H. B. T. 
1247. Mersop anp Apparatus ror Distitiine. E. B. Badger & Sons Co. 
ising Assrs. of W. T. Hall. E.P. 313,876. Sept. 8, 1930. Appl. June 7, 1929. 
babe, Oil is fed on the plates of fractionating columns through pre-heaters, 
flect in which it is heated by means of the hot residual oil from the columns. 
then Sufficient heat for the vaporisation of the desired fractions cannot be intro- 
| the duced in this way. Residue from the columns is, therefore, passed through a 
ccel- heating tube and then returned to the plates of the fractionating column. 
ntal The burner of the heating element is thermostatically controlled by the 
lary temperature of the oil entering the fractionating column. A cracking unit 
ibly may be arranged to consist of a fractionating column at the top of which 
eral cracking stock is fed so that it comes in contact with the vapours entering 
the from a reaction chamber at @ point lower in the column. Oil from the 
by bottom of the column is passed through a tube heater and delivered to 
It’s the reaction chamber under thermostatic control. Part of the heated oil 
us. is returned to the lower portion of the fractionating column to control the 
evaporation in the column. T. A. 8. 
se. 
ed 
de 


IncrEasEp Pressure. K. H. Saunders and Imp. Chem. Ind. E.P. 336,136 
Oct. 9, 1930. Appl. Nov. 14, 1929. 


is an improvement in the 


pressure, while at the same time allowing for 

in the volume of the liquid passing through the apparatus (con. 
verter). The modification described is constructed of stainless steel and 
was used in particular for the manufacture of p-nitroaniline but the converter 


this mantle where it may meet other corrosive materials. 


1250. Fractionatine Apparatus. E. H. Harris. U.S.P., 

March 11, 1930. Appl., Aug. 6, 1926. 
This invention relates to an apparatus for obtaining substantially complete 
fractionation of liquids from mixtures, such as binary or more complex 
mixtures containing such liquids. 

The apparatus comprises a fractionator provided with at least one passage 
for vapours received from a source of vapour, means for delivering a flow of 
fluid to said fractionator and in heat transferring relation with said vapour 
passage, means for delivering the fluid at substantially a pre-determined 
temperature, and means for varying the rate of flow of said fluid at different 
points along said passage, to obtain variable rates of heat transfer from the 
vapours to the fluid at different points along said passage, and to thus obtain 


1,750,306, 


Perroteum Distmiation. A. M. McAfee and B. H. Barnes. Assrs* 


to Gulf Refining Co. U.8.P. 1,774,559. Sept. 2, 1990. Appl. Sept. 17, 
1926. 


petroleum vapours (e.g., aluminium chloride process) on still walls. The acid 
vapours are removed from the vapour space of the still by admitting steam 
to the vapour space. The steam is alkalised on its way to the still by admixture 
with a solution of alkali (e.g., caustic soda). w. 


1252. Assorpent Or TreaterR. J.L. Looney. U.S.P. 1,777,005. Sept. 30, 
1930. Appl. Aug. 13, 1928. 

Acid or other treating solution is contained in a long horizontal vessel 
and oil is delivered at the bottom of the vessel by means of a number of 
small pipes connected to a manifold. The oil rises through the liquid and is 
removed from the upper portion of the vessel. A sludge offtake is located 
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; the shape desired or by subsequently grinding or otherwise removing the J }253- 
rough edges caused by cutting an extruded or moulded tube to the desired gene 
lengths. It is claimed that with smooth rounded edges the filling bodies are Hea‘ 
not so subject to destruction by chemical, physical or mechanical agencies, More ' 

W. L. diamet 
1249, Apparatus ror Contrnvous REACTIONS IN THE Liquip PHASE UNDER apace | 
The apparatus apparatus described in 
Appl. 32,687/29, the technical advantage of which lay in the fact that by its 
use it is possible to dispense with a hydraulic accumulator as a means of 
The body of the converter is capable of withstanding high pressures and 
is closed top and bottom. Non-corrosive material enters at a side arm and 
flows down the outside of the anti-corrosive mantle and up the centre of 
= 
surface of said passage. A diagram is provided. EE. T. 
T.A.8. 
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1253. Heat Treatove Hyprocarson Ons. H.C. Wade. Assr. to Hydro- 


Genating Process Corpn. U.8.P. 1,777,708. Oct. 7, 1930. 
lies are Heating coils are arranged with a common axis in a heating chamber. 
Ncies, More turns are used in the coils of narrow diameter than in those of wide 


space is the same. 

1254. Distmuation Apparatus. D. T. Williams. 

Derivatives Inc. U.S.P. 1,777,950. Oct. 7, 1930. 

Conduits in which oil is heated and in which vapours may be disengaged 
are arranged transversely in @ flue, vapour take-ofis being provided where 
the section of conduit passes through the flue walls and arrangements for 
clearing each section provided. Partitions in the flue cause the hot flue 
gases to to flow counter-current to the oil. Each conduit is supplied with an 
internal tube for the disengagement of vapours and to carry the vapours to 


verter the take-offs. The apparatus is used in vacuum distillation. T.A.8. 
ction, 255. Drstmiation Arraratus. T. Williams. U.S.P. 1,778,177. 
s and Oct. 14, 1930. Appl. Nov. 20, 1925. 


The object of this invention is to provide an apparatus in which the main 
portion of the distillation system, including the still and the condensers, may 
be maintained under a high vacuum while the distillate receivers and their 
connections from the condensers may be maintained at a low vacuum or at 


306, In order to attain this the condensers are connected 
plete 

plex 

sage maintained in the two parts of the plant a head of liquid is provided between 
w of the condenser and the distillate receiver of sufficient height to balance the 
pour difference in vacuum. Ww. L. 
ined 256. Liqguip Hyprocarsons. N. E. Merrill. U.S.P. 1,778,269. 
_ Oct. 14, 1930. Appl. Jan. 30, 1926. 

tain The shell still comprises a lower tubular section, an intermediate section, 
afer and upper section and a cap. Each of these is flanged and riveted or bolted 
, together, and each section may be removed for repairs without disturbing the 
. entire unit. A heating plate is bolted to the lower end of the tubular section 
ore’ and is removable when necessary. The still is mounted on a furnace, and the 


tubular section extends through the furnace wall so that the heating plate is 
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. a heating chamber, and from the top of this a pipe extends upward through 
cid the various sections of the still to the top of the upper section. The upper 
cid section is fitted with two series of spiral baffles, one series attached to the centre 
am pipe and the other to the outer wall. The upper section is separated from the 
ire intermediate and lower sections by a wall, thus allowing the intermediate 
: section to be used as a heat exchanger. 
Oil enters the heating chamber, and the vapous passing up the centre tube 
0, carry @ quantity of liquid with them. A perforated baffle in the top of the 
upper section permits the passage of the vapours into the cap, and thence 
el to a dephlegmator and condensers, but the entrained liquid is diverted on to 
of the spiral baffles. Here it is theroughly scrubbed by counter-current steam, 
is and on reaching the bottom of the baffles passes into the heat exchanger. 
d The apparatus may be used as either a cracking or as a straight distillation 
1s unit. Only a small amount of the treated oil is exposed to fire hazard, and 
moisture in the oi! will not affect the operation. w.L. 
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1257. Mernop or Heatine Friuips. C. W. Stratford. U.S.P. 1,779,199, 
Oct. 21, 1930. Appl. Dec. 10, 1926. 


A furnace setting is proposed in which are vertically positioned cylindrica} 
heating tubes, the combustion gases being circulated round theee tubes conse. 
cutively while the oil is progressively advanced through the tubes in counter. 
current direction to the combustion gases. The oil is rotated at a high velocity 
to ensure an efficient heat exchange. 

Oil entering the top of a heating tube passes down a centre pipe, and is 
delivered to a high-speed rotary pump situated in the bottom of the tube. 
This discharges it at high velocity from the extremity of the rotor vanes, 
imparting a high rotative speed to the column of oil in the tube. W. L. 


See also Abstracts Nos. 1188, 1190, 1192, 1193, 1213, 1216, 
1230, 1233, 1235, 1239, 1262, 1269 and 1270. 


Engineering. 
1258. Hien Srzeep Om Enorve ror Roap Transport. Engineer, 1930, 
150, 507. 

The engine described is that built by the Associated Equipment Co. and is 
of the precombustion chamber type (Acro), developing a maximum of 
95 B.H.P. at 3000 r.p.m. The bore is 110 mm., and the stroke 142 mm., 
giving a swept volume of 8-1 litres. Six of the engines have already been 
installed in L.G.O.C. "buses and 100 are in construction in the works. Quick 
starting, easy acceleration and quiet running are especially noticeable features, 
and the engine can be idled down to 300 r.p.m. with a clean exhaust and hardly 
any smell, 

The precombustion chamber in this design is formed in the cylinder head 
at one side, and the fuel spray is inclined upwards, a heating plug for starting 
being placed between the spray valve and the orifice of the cl ber. The 
compression ratio is about 15-5: giving a compression presse of about 
545 Ib. per sq. in. The maximum pressure is of the order of 840 Ib. per sq. in. 

A Bosch fuel pump is used with modified injection advance gear to give a 
wider range than is usual. The connecting rods are of nickel-chrome steel 
and the pistons of Y alloy. The weight of the engine, including all agcessories, 
is about 14 lb. per H.P. on the 95 B.H.P. rating. The fuel consumption in 
service is 1 gallon for 9-7 miles, as compared with 1 gallon for 5 miles in the 
case of petrol. R. 8. 
1259. Tue Cause or Gummy Pistons. G. D. Boerlage. J. Inst. Petr. 

Techn., 1930, 16, 678. 


It has been shown by investigation that neither fuel nor lubricant is 
responsible for the phenomenon of gummy pistons, but that the real cause 
is attributed to engine and fuel not harmonising under certain conditions. 
The formation of a “ varnish "’ takes place very regularly and distinctly when 
the ignition falters and practically to the same extent independent of the 
grade of fuel and type of lubricating oil used. The only exception found was 
when rape-seed oil was used in which case the varnish was more sticky, half 
a day being required before the varnish became quite dry. The 


oil engine. As the fault obviously lies with the ignition and combustion in 

the engine, it is useless to search for fuels of unusual specifications in the hope 

that some compound might be capable of masking the fault of the engine. 
W. H. T. 
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1260. ror Use rn THE Or Inpustry. Appasss To Or. InpusTaizs 
Cove. R. A. Hadfield. Sept., 1030. 

A brief survey of the steel industry is given, with special reference ‘to the 
progress made in the field of manganese and silicon steels. 

The diverse applications of steel in the oil industry often impose very special 
requirements on the part of the steels employed. 

The various types of steel used for drilling tools, with their individual 
advantages and disadvantages, are mentioned and an account is given of 


1261. 


dlvry stroke, injection oly G. B. M. 


1262. Improvements 1x Frum Frow Merers. A. G. 8. Sandeson. 
E.P. 335,332. Aug. 12, 1929. 


through instruments. The displacement of the U-tube is balanced 


See also-Abstracts Nos. 1188, 1230, 1233, 1235, 1239, 1263 
and 1289. 


Antidetonation. 


1263. Tue oF TURBULENCE UPON Hicuest Userut CoMPRESSION 
Ratio mv Perrot Encrves. T. F. Hurley and R. Cook. Engineering, 
1930, 180, 3376. 

compression engine and the effect of such movement on the H.U.C.R. were 

the objects of the present work. In the first part the engine was motored round 

and the movement of the air observed by four methods :— 

(1) The engine was motored at various speeds and sparks from burning 

material were allowed to enter with the intake air and their movement in the 

engine was photographed through a glass plate } in. thick bolted down over 
the top of the cylinder. 

(2) In this series the ordinary combustion space was more closely simulated 

by use of a dummy head with a small circular glass plate in the centre. 

(3) The movement of the air near the top of the combustion space was 

inferred from the movements in a layer viscous oil containing carbon particles 

which was coated on the under-side of the window. 

(4) Drops of water were introduced with the intake air and their motions 


The address concludes by emphasising the importance of correlated 
research. w.L. 
This invention relates to fuel injection apparatus for internal combustion 
engines of the sleeve valve type. It consists essentially of pump-operating 
mechanism driven from the sleeve mechanism which operates both the pump 
r, 1930, plunger and poppet valves which control the inlet and spill parts of the fuel 
pressure chamber. The cams operating these poppet valves are so formed 
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roughest i 
compared with the other conditions, each at ite H.U.C.R. The uni-directional 
swirl was also very heavy on sparking plugs, soon leading to pre-ignition. 
It would seem that the rapid motion near the centre scoured away residual 
exhaust gases from near the plug leading to hotter conditions and more rapid 
combustion, at least during the earlier stages. Little difference in optimum 
spark advance was, however, noted at the H.U.C.R. under the various con- 
ditions of turbulence. At the same compression ratio the 


usually about 4 per cent. higher when the turbulence was eddying. 

The effect of the rotational swirl on H.U.C.R. can be held to be due to the 
lower flame speeds in the later stages of combustion, thus reducing the chance 
of auto-ignition of unburnt charge. The suggestion is made for suth a design 


W. 8S. Lovell, J. M. Campbell and T. A. Boyd. Petr. Div. Amer. 
Chem. Soc., 1930. 


* ‘The relative knock ratings of 26 paraffin hydrocarbons have been determined 


. The successive introduction of methyl groups in a carbon chain 
the pinking by substantially a constant amount 
. G. B. M. 
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ABSTRACTS. 
; » It appeared from methods (1) and (2) that the general character of the air = 
movement was unaffected by changes in engine speed from 200-1500 r.p.m. 
A rotational swirl, induced by suitable vanes in the air ports of the sleeve 
valve engine, tended to persist throughout the cycle and was not damped 
to any extent by piston movement. Eddying turbulence was only created 
when the air entered the cylinder in two opposed streams. Even then, 
rotational movement was still observed, particularly when the variable head 
was raised to give a deep cylindrical combustion space. 
7 Methods (3) and (4) threw light on movements near the top of the cylinder, 
They showed that, when rotational swirl of the air was induced, the motion p 
took the form of equiangular spirals towards a nucleus which was usually 
displaced from the geometrical axis of the combustion space. This nucleus 
indicated the existence of an axis of low pressure, so that air near the head 
would tend to flow inwards towards the centre where pressure was least and 
speed greatest. With indiseriminate turbulence, several nuclei were observed 
but no spiral movement was discernible. 
- Part II. describes determinations of H.U.C.R. of a standard fuel with various 
conditions of turbulence. As regards pinking, there was a great advantage 
: to be gained by the use of a powerful uni-directional swirl. More than two 
whole compression ratios increase was obtained by this method over the 
: H.U.C.R. with eddying indiscriminate turbulence. No direct relationship 
was found between running roughness and H.U.C.R. The uni-directional 
rotational turbulence. Under the same conditions the power output was 
; indiscriminate turbulence to reduce roughness whilst the main body of the 
: charge is given a definite uni-directional rotation to reduce pinking. 
G. B. M. 
compression engine. These ratings have been expressed on a common molecular ble 
‘ basis, using aniline as the anti-knock standard in a low-grade reference spirit. 
Upon this basis definite relationships between molecular structure and - 
tendency to pink have been found for these compounds. In a homologous on 
; series the pinking imcreased with increasing length of earbon chain. In a on 
group of isomers, pinking usually was decreased as the number of side chains kn 
increased tw 
of given wee 
per met pr 
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1265. Tae Ivrivence or Cowprrions ow THE Awti-Kwoox Ratna 
or Moror Stansfield and Thole. Engineering, 1930, 180, 
| 468-512. 
» em The development of motor fuels containing cracked spirits and lead tetra 
en then, ethyl has necessitated a re-examination of the effects of engine design on anti- 
ble head knock rating. When straight-run spirits are tested there are only small 
differences in rating in terms of pure hydrocarbons, such as heptane and 
cylinder benzene with different engines, but the more recent types of fuel vary widely 
» motion in anti-knock effect according to the conditions under which they are used, 
} usually even when they are compared with standard reference materials used under 
. nucleus the same conditions. The authors have examined upwards of 20 fuels of 
the head extreme types and give details of the effect of jacket temperature, air inlet 
east and temperature, humidity, ignition advance, throttling and sparking plug gap. 
to allow of high temperature cooling by pump circulation. method of 
| various test and the procedure for adjusting the bouncing pin indicator are described in 
vantage detail, and reference is made to the need for special precautions in the design 
han two of fuel testing engines if results of accuracy are required. It is noted that while 
ver the roughness and mal-alignment of the inlet system parts do not affect the anti- 
tionship knock rating of many fuels they may have an appreciable effect on others, 
ectional especially when the air inlet temperature and jacket temperature are low. 
g when Tests made by comparison of H.U.C.R. values are not favoured since these 
ectional give values which refer only to the particular engine on which they are made ; 
gnition. two apparently identical engines may give different H.U.C.R. values from a 
residual given fuel due to slight differences in piston crown or cylinder head metal 
© rapid thickness. With reference to jacket temperature, it was found that increase { 
timum of temperature led to a relative improvement of lead tetra ethyl doped fuels, 
us con- as compared with benzole blends. In order to balance the change it was 
1 spark necessary either to make a marked reduction in the concentration of the lead 
hat for tetra ethyl or to make a slight addition to the benzole content. A full series j 
ut was of curves is given showing the comparative ratings of benzole and lead tetra | 
ethyl blends in Persian benzine. Blends of heptane-benzene, Persian benzine- 
to the toluene and Persian benzine-xylene all improve slightly relatively to Persian 
chance benzine-benzene blends with high jacket temperatures. Ethyl aleohol-benzine 
design and solvent naphtha-benzine blends also improve, while vapour-phase cracked 
ned in spirit blends fall away slightly. It is emphasised that the changes noted 
of the are only relative and that in every case there is an absolute falling away due 
to jacket temperature alone. Low inlet air temperatures have a marked effect : 
. M. in some cases, especially with the heptane-benzene blends when the inlet air } 
temperature is below about 120° F. Tests of anti-knock value made by 
BONS. throttling are liable to give misleading results, although the bad effects of this 
Amer. method may be reduced if a sufficiently small choke tube is used. Spark 
plug gap has only a small effect, and was only noted with two fuels. Ignition 
mined advance increased the relative value of vapour-phase cracked spirit blends 
siable and ethyl alcohol blends, and decreased the effect of lead tetra ethyl blends. 
atslen Humidity reduced the relative values of some fuels, including lead tetra ehtyl 
spirit blends and vapour-phase cracked spirit blends, but improved alcohol blends. 
and It is concluded that different designs of fuel testing engines will give the 
ogous best agreement only when the inlet air temperature is sufficiently high to 
in o avoid condensation ; that ignition advance is critical and should be fixed, 
heins and that the air-fuel ratio should always be adjusted to that giving maximum 
shain knock. Fuels for air-cooled engines should be tested at higher jacket tempera- 
a tures. A standard design of fuel testing for general reference is urgently 
M. required and must be carefully designed, especially as regards freedom from 
pre-ignition troubles. The pro-knock reference standards are open to 
30 


See also Abstracts Nos. 1198, 1200, 1204 and 1205. 


Cracking. 
1266. Gastrication or Heavy Ons. M. Chilowsky. Ann. Off. Nat. 
Comb. Liquides, 1930 (3). 
Previ ity heavy oils by ial 
have resulted in a large production of carbon and tar which made the process 


ble, particularly for internal-combustion engines. 
is is no doubt due to excessive oxidation, and attempts have been made 
ify the reaction. These attempts have resulted in smoothness of 
ithout the production of carbon, and the production of tar has 
to a minimum. 
been achieved by combining methods whereby: (1) in- 
oil is produced in contact with air; (2) the air is preheated 
rature higher than the combustion point of the oil, i.c., 500° to 
700° C.; and (3) the walls of the combustion chamber are maintained at 
a high temperature, about 1000°. 


easily and more completely, as the oxygen present in vegetable oil 


A. E. Dunstan. Fuel Economy Review, 1930, 9, 47. 
rogress made by the I.G. group in Germany in the h of 
liquite tars and the agreement between this group and the Standard Oil 
Co. of New Jersey, to pool their resources in the production by hydrogenation 
of light liquid fuels, is mentioned. 
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= improvement although redistilled n-heptane is fairly satisfactory. There T 
appear to be three types of engine knock. True pinking is probably due to hea 
a disturbance set up behind the flame front. A second type develops ahead dist 
of the flame and may be coincident with the former type. There is also as 
pre-ignition due to the auto-ignition of the greater part of the charge shortly I 
after the spark passes. The effects of engine variables, while important from mai 
the technical viewpoint, are rarely sufficient to be noticeable under service tem 
conditions. R. 8. ar 
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It appears that complete combustion of part of the oil vapour takes place, 
thus producing sufficient energy for an intense peroxidation of small oil 
drops. 

: A destruction of the liquid phase by explosion of the peroxidized oil drops 
takes place, accompanied by a decomposition of the molecule of heavy oil 
into lighter molecules. 

The oxidation of these lighter molecules follows, at a rate which occupies 
probably only 1/100 of a second, but is not actually a combustion as there 
is no visible flame nor separation of carbon particles. 
completely converted into gas. With vegetable oils the process works 
more 
molecules seems to make them more sensitive. 

A table shows the comparative composition of gases produced from mineral 

and vegetable oils. 

It is claimed that this method of cracking makes it possible to utilise the 
product in motor lorries, and the composition of the gas is such that the 
compression may be raised to 8:1 without inconvenience, and it is 
probable that this value can be increased. 

These results have been obtained with a gas oil boiling between 230° 
and 370° C. R. P. 

’ 1267. Norges on THE CRACKING OF PETROLEUM AND SyNTHETIC Meruops. 


5154 


There is definite evidence that success may attend the hydrogenation of 
heavy refinery residue, for which there is less demand than for the lighter 
distillates. Almost every combination of the elements likely to be useful 
as catalysts in promoting reduction has been proposed and patented. 

In cracking there is a steady trend towards employing higher temperatures 
mainly on account of the high anti-knock value of the spirit produced at 
temperatures of about 600°C. Abridged descriptions of various catalytic 
processes are given as follows :— 

(a) Cracked oils derived from liqnites, shales, etc., together with hydrogen, 
are passed at atmospheric pressure through purifiers at 300° C.—250° C. 
to a series of reduced nickel catalysts maintained at 250° C.—170° C. without 
external heating. The purifying agents are similar in composition to the 
catalyst and serve to remove all catalyst poisons 

with cores of catalytic material (e.g., ferrous or ferric oxide) of cylindrical 
form. 

(c) High continuous yields of hydrocarbons containing more than one 
carbon atom may be obtained from mixturés of oxides of carbon and hydro- 
genous gases if the catalyst (oxides of iron, cobalt, nickel, etc.) contains 
0-4—0-6 per cent. of alkali calculated as metals. 

(2) Readily volatile hydrocarbons are obtained from hydrocarbons of any 

origin by heating them above 100° C. & 
af ab , lead, magnesium, iron, cobalt, 
positive metal, with or without the addition of a metallic chloride. 

(e) A catalyst for use in the hydrogenation of carbonacecus materials at 
high temperatures and pressures contains up to 10 per cent. of a mixture 
of copper and zinc or cadmium, the remainder consisting of boron, aluminium, 
silicon, vanadium, etc., or their compounds. 

(f) Hydrogenation at high temperatures and pressures is carried out in the 
presence of catalysts composed of metals of the fifth periodic group or their 
compounds, together with magnesium or its compounds. 

A review of Wilson's work is given on the general theoretical considerations 
that underlie the cracking process, and mention is made of the finding of 
McKee and Parker that many so-called liquid phase cracking processes 

H. B. T. 
1268. Tue Cracktne or Rancoon PARAFFIN IN THE VAPOUR PHASE. 

J. W. Heymans. J. Inst. Petr. Techn., 1930, 16, 661. 

A study has been made of the decomposition of hydrocarbons in a vacuum 
sufficient to obtain the raw material in the vapour phase, it being desired 
to discover if and how far the vapour phase cracking process differs from 
the liquid phase method. It is shown that at 450° C. the splitting is much 
greater in vapour than in liquid phase, this being explained by the greater 
mobility and consequent activity of the gaseous molecule, and by the rela- 
tively greater influence of the hot wall of the iron tube and the surface of 
the filling material. At and above 450° C. in the vapour phase, the splitting 
undoubtedly takes place at the extremities of the molecule, and is in accord- 
ance with liquid phase cracking. (Hydrogen splits off at as low a tempera- 
ture ‘as 360°C.) This explains the fact that the maximum percentage of 
different fractions obtained moves from the heavier products towards lighter 
ones as the cracking period becomes longer. The splitting is such that 
i ay, we A unsaturated hydrocarbons (with hydrogen) are formed. At 


700° C., the non-gaseous products contain nearly 100 per cent. of unsaturated 
materials. 


W. H. T. 
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Chem. and Met. Eng., 
unit i 


Gas J., 1930, 29 (22), 38, 109. 


A 300 barrel per day plant designed by C. J. Pratt to produce a 


East St. Louis. 


The essential feature of the 
. The plant consists of 


of extremely high anti-knock value 
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1271, Sarery ov Om Crackive Orzrations (Part I.). E. M. Matson. 
Oil and Gas J., 1930, 29 (22). 

Because of the character of the raw material and the products of cracking, 

all instillations possess potential possibilities for fire or explosion due to 


the fact that the liquid or vapour is heated to a temperature above its ignition 
point in contact with air. There are usually corrosive compounds associated 
strength of materials is materially reduced due to the operating temperatures 


1272. Progress iv Varour Crackine. C. R. Wagner. Refiner, 
1930, 9 (6), 70. 

The operation of a vapour phase cracking unit is described. An important 
improvement has been made in the conversion of 0-5 of the fixed gas, into 
motor fuels rich in cyclic hydrocarbons, low in boiling range and high in anti- 
knock value. Some yields obtained by making use of the recovery from 

15° A.P.I. 27° A.P.I, 30-34° A.P.I. 


so that an end point vapour-phase gasoline is obtained which will 
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. at « temperature of 1100° F. discharge into the bottom of the evaporator, 
Oil and where they meet the fuel oil charging stock already pre-heated to 550° F. 
in a coil in the top of the evaporator. 
| may be The lighter portions of the charging stock are distilled off and partly 
ter type cracked by the gas oil vapours. The heavier fractions, together with those 
ion. condensed from the gas oil vapours, fall out and pass through heat exchangers 
entirely which preheat the gas oil feed to the furnace. They then pass through 
Hl as 60 coolers to the residuum storage tank. 
ek. The overhead from the evaporator at a temperature of 620° F. is cooled 
artially to 550° F. in another gas oil feed heat exchanger and then enters the frac- : 
| tionating column. End point spirit is taken overhead through a condenser 
and gas separator, the gas going forward to an absorber. 

The fraction drawn off drom the bottom of the bubble tower at a tempera- 
ture of about 530° F. goes to gas oil storage via a heat exchanger and cooler 
and serves as feed to the pipe still. 

When using topped Mid-Continent crude 42 per cent. of motor fuel is pro- 
duced, which when blended in equal proportions with average Mid-Continent 
straight run gasoline produces a spirit of approximately 40 per cent. benzol 
equivalent. 

80 per cent. of liquid products are recovered direct from the plant apart 
from the spirit obtained by stripping the gas. 

After a fifteen day run no evidence of corrosion or coke formation appeared, 
and it is thought that a normal cycle of thirty days will be possible. H. B.T. 
and pressures. 
as far as materials and construction are concerned, but careful operation, 
supervision, and inspection are necessary to avoid accidents. The questions 
of personnel, training, supervision and inspection, and the qualifications of 
the necessary staff are discussed. R. P. 

and 
its 
Pipe Topped Gas. , 
wee Finished motor fuel .. 00% .. 570% .. 751% 

Fuel oil .. es 453% .. 300% .. 114% 
ion, Gas (1350 B.Th.U./cu. ft.) .. 109% .. 119% .. 125% 
ion Loss ee ee 290% .. O8% .. 10% 
ted ae the distillate have been made, 
urs yield 


E. T. 
1273. Crackine or Liquip Hyprocarsons. O. D. Lucas. E.P. 336,269, 
Oct. 10, 1930. Appl., April 10, 1929. 

In processes wherein the necessary heat for cracking of the oil is supplied 
n a pipe still, the temperature attained is considerably higher than is necessary 
for efficient conversion, due to loss of heat in the reaction vessel. On account 
of this condition, carbon forms in the tubes, and it has been found that if 
the temperature gradient between the oil and the containing apparatus is 
kept as small as possible, while the cracking efficiency is not affected, the 
formation of coke is greatly reduced. 

In this invention, the oil is not raised to final cracking temperatures by 
direct application of heat in a furnace, but the temperature is obtained by 
indirect contact of the oil with diphenyl or diphenyl oxide in a heat exchanger. 
The dipheny] is heated outside the heat exchanger, whilst the oil is preheated 
in the pipe still to a temperature below cracking point. Diphenyl and 
diphenyl oxide are inert and can be raised to the necessary temperature 
without decomposition. 

Thus the oil to be cracked may be heated to between 390° and 400° C. in 

ing through the pipe still without depositing carbon. 

The oil passes to a chamber which contains a coil or other form of heat 
exchanger through which liquid diphenyl oxide is rapidly circulated after 
being heated in a separate furnace or in the same furnace which heats the 
pipe still to between 20° and 30° C. above the cracking temperature. Thus, 
for gas oil where the economical cracking temperature is 435° C., the dipheny! 
oxide would be heated to 460°. The pressure on the oil system is maintained 
at 600 lb. per sq. in., and in the diphenyl oxide system 450 Ib./sq. in., 
the latter being the pressure necessary to prevent the formation of vapour 
from the diphenyl oxide. Under these conditions, cracking takes place 
only in the chamber, which is heated by the diphenyl oxide, and any carbon 
formed is practically limited to this position. R. P 
1274. Proczss or Convertinc Hyprocarsons Ors. Petroleum Conver- 

sion Corporation. E.P. 336,380., Oct. 16, 1930. Appl., Sept. 19, 1929. 

In a process of cracking in which a gas is used as a heat carrier for the 
reaction, non-oxidising conditions are maintained in the reaction chamber 
by avoiding the presence of water vapour, among other things, so that none 
of the sulphur compounds will be converted into SO, but will be mainly 
converted into H,S. The gas is passed through a condenser to remove 
hydrocarbons and then sprayed with water to remove the H,S. 

The apparatus consists of a vaporizer and a stove wherein the gas is heated. 
The oil vapours and hot gas are fed into a reaction chamber and the treated 
mixture passes through scrubber and rectifying towers, thence to the con- 
densing system. A turbo blower delivers the gases, through a cooler to cool 
the gases below the boiling point of water, thence to a scrubber, where water 
is sprayed into the gases to remove H,S. Finally the gases pass through an 
‘absorber to strip the contained hydrocarbons before returning the gas to the 
stove for re-circulation. R. P. 
1275. Cracktne anp Reotiryine Perrotevm anpD THE Like. J. M. 

Wadsworth, Assr. to Universal Oil Products, Ltd. U.S.P. Re. 17,831. 
Reissued Oct. 14, 1930. Original No. 1,692,476, Nov., 1928. Appl. for 
Reissue April 2, 1930. 

The incoming oil is cracked by passing through a heating coil and reaction 
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95 per cent. of water white product. Analyses of the cracked gases are Th 
given, which show a large quantity of methane and hydrogen, ethane, ethylene, = | 
are ¢ 
this 
to fu 
1276 
T 
crac 
hav 

are 
reac 
ex 

chamber. 


The cracked oil passes into a tower, the upper portion 
and the lower portion a stripping still, to separate the residuum sharply. 
The vapours pass into a column wherein the fractions containing the gasoline 


1276. Crackrve Perroteum Om. J.C. Morrell and H. P. Benner. U.S.P. 
1,767,695. Jan. 24, 1930. Appl., Feb. 1, 1923. 


HypRocaRrBon 
Refining Co. U.S.P. 1,774,291 


1278. Decompostnc Bomine Ons. A. L. Strout, Assr. to Standard 
Oil Co. U.S.P. 1,776,985 Sept. 30, 1930. Appl., April 25, 1927. 


ABSTRACTS. 5194 
are 
E. 
. this column works under pressure, the gasoline is rectified without resorting 
’ to further compression or very low temperatures. R. P. 
supplied 
account 
| that if This invention relates to improvements in a process and apparatus for 
ratus is cracking petroleum oil, and refers particularly to the production of distillates 
red, the having the characteristics of gasoline. Among the objects of the invention 
are to provide an apparatus by means of which the carbon deposited in the 
ures by reaction or evaporating chamber is kept in a turbulent condition with the 
ined by unvaporized liquids, thus preventing the accumulation of solid carbon 
hanger. formation, The apparatus consists of the combination with a tube and 
heated drum cracking apparatus, of mechanical agitating means positioned in 
yl and said drum, means for utilising the expansive force of the vapours evolved 
erature from the oil in said drum for positively driving said mechanical agitating, 
P means to maintain the liquid oil in the expansive chamber in turbulent 
°C. in motion and to prevent substantial deposition of carbon therein, and means 
for semoving the vapour used to drive sald agitating 
o Aug. 26, 1930. Appl., June 7, 1927. 
shenat This invention provides an improved pressure still and an improved heater 
tained for heating oil to a cracking temperature. The latter consists of a battery 
3. in. of tubes made up of a succession of banks of vertically arranged tubes. These 
vapour banks are connected in series by circulating connections which are arranged 
place externally of the heating flue, so that oil is heated as it passes up through 
varbon any bank of tubes, end then passes outside the furnace and is re-admitted 
?P. to the bottom of the next bank. Provision may be made to reduce or 
prevent heat loss from the external circulating connections. The pressure 
aver. still comprises a bulk supply drum and a heater of the above type with a 
1929. suitable means for circulating the oil from the drum through the heater and 
or the back to the drum. A bed of finely divided material such as fullers earth 
amber is arranged in the bulk supply drum below the normal liquid level and between 
none the circulating connections to and from the heater, so that recirculated oil 
aainly is filtered through this bed in its passage through the drum. The finely 
move divided material may be of a character exerting a selective absorbent action 
with respect to more objectional constituents of the oil, or exerting a desul- 
sated. phurising action or it may exert only a mechanical filtering action. The 
eated circulating means is preferably of a positive displacement type adapted to 
oe maintain a high rate of circulation through the heater. Ww. L. 
COO 
— 
th an 
o the Heavy oil is heated to cracking temperature under pressure and passed to 
P, @ vaporizing chamber. The vapours from this chamber are passed to & 
r M. dephlegmator, whilst the residue is passed to another expansion chamber, 
831. where part of it is vaporized and the residue removed from the cycle. The 
obtained used as a refluxing agent in the first dephlegmator. condensate 
stion 
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1279. Convertine Hyprocarsons. L. Kirschbraun, Assr. to Universal] 


Oil Products Co. U.S.P. 1,778,157. Oct. 14, 1930. Appl. Nov. 17, 
1930. 


Oil is subjected to cracking conditions of heat and pressure whereby a 
substantial amount of low-boiling hydrocarbons are produced. The un. 
vaporized residue is passed to a separate receptacle maintained at a lower 
pressure and wherein no rise in temperature occurs. Gas produced during 
the cracking and at substantial pressure is passed through the residue in order 
to assist distillation. Portions of the oil so vaporized are subjected to re. 
cracking in order to produce additional low-boiling products. W.H.T 


1280. Piant ror THe Treatment or Hyprocarsons. L. B. Cherry. 
U.8.P. 1,779,356. Oct. 21, 1930. Appl., March 10, 1922. 

Oil and gas are delivered to a still from a pressure tank, oil being drawn 
from the bottom and gas from the top of the tank and the gas discharged into 
the bottom of the still, whilst the oil is fed near the oil level. Oil and gas 
pressures are thus equalised. 

The vapours from the still pass through one or more vertical tubes which 
are heated to a high temperature and are subjected to the influence of high 
frequency oscillatory electrical discharges. The tubes form electrodes which 
are suitably earthed and within each tube there is a central electrode having 
an insulated weight at its lower end and hanging from a suitable insulator 
at its upperend. A discharge of such high frequency and character is produced 
as to maintain in each tube a violet glow during the treatment. Each reaction 
tube is independently heated in order to control the temperature, approxi- 
mately a red heat. 

returned to the process. 


See also Abstracts Nos. 1221, 1224, 1226, 1234, 1245, 1248, 
1249, 1251, 1253, 1286 and 1287. 


Hydrogenation. 


1281. Hyprocewation or Restipve rrom Borystaw Crupe. J. H. 
Ehrlich and A. Szayna. Petr. Zeit., 1930, 26 (42), 1043. 

Previous work on the hydrogenation of Polish petroleum products has been 
confined to gas oil and asphalt. 

The investigation described was carried out in a rotary autoclave, the tem- 
perature of the reaction being determined by means of electrical pyrometers. 
The starting material was the residue boiling above 220°C. from Boryslaw 
E 50= oe point 121°C. and setting point 26°C. Ultimate analysis 


"Carbon oe ee oe ee 86-39 per cent. 
Hydrogen .. ee ee oo 


y wore carried out in the first stage, st initial 


Loss, gag and coke amounted to 9-6 to 14-5 per cent. 
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pressures from 89 to 98 atmospneres yurogen. pressures 
were 222 to 245 atmospheres and the final pressures from 48 to 60 atmospheres, 

whilst the reaction temperatures varied from 435°-442° to 435°-452° C. i 


for the third time and the spirit amounting to 7-3 per cent. with a residue 
34-5 per cent. of original oil. There was a noticeable fall in the setting point 
of the residue with each experiment. The raw material had a setting point 
of 26° C., after the first hydrogenation 2-5° C., after the second hydrogenation 
—12-5° C., and after the third 18° C. 


Heavy oiland asphalt’ .. 
Of gasand loss... oe 


1282. Tae Hyprocenation or Prerroteum. R. T. Haslam 
Russell. Refiner, 1930, 9 (10), 116. 

gives results obtained in hydrogenating various raw materials such as (1) the 
conversion of heavy high sulphur asphaltic crudes and residues into gasoline 

; (2) alteration of low-grade lubricating oils to obtain high yields of 
(3) conversion of off-colour inferior burning oil 
into low sulphur water-white kerosine of excellent burning character, with 
gasoline and a little gas as the only other products; (4) desulphurisation, 
colour and gum stabilisation of high sulphur badly-gumming cracked naphthas 
without marked alteration in distillation range and without appreciable loss 
in anti-knock value ; (5) conversion of paraffinic type gas oils into low sulphur, 
gum and colour-stable gasolines having a good anti-knock value, without the 
production of coke or heavy products. 

The type of hydrogenation employed in treating petroleum differs from the 
Sabatier type in that hydrogen under high pressure is used ; the hydrogen 
is not pure; the catalysts resist the action of sulphur; and higher tempera- 
tures are used. Long time runs on commercial plant may be made without 
coke or tar formation. Sulphur is readily eliminated in the form of 
sulphuretted hydrogen. 

The flexibility of the process is very marked as the same plant may be used 
quality of products may be produced. R. P. 


ABSTRACTS. 5214 
Jniversal The greatest pressure difference (between initial and final) corresponded 
Nov. 17, to the highest reaction temperature and the greatest loss in coke and gas. 
The yield of spirit varied from 23 to 32 per cent. of the raw oil and the latter 
ereby @ (highest temperature, highest yield) has the lowest specific gravity. : 
The un. The spirit was removed from the product of hydrogenation and the residue 
@ lower again subjected to hydrogenation, which gave a further yield of about 9-5 per 
| during cent. spirit. On the average, this amounts to :— 
in order Spirit Ist hydrogenation oe -» 16-4 per cent. 
to re. 2nd ” 9-4 ” ” 
; In a similar manner, the residue from stage 2 was put through the process 
drawn 
ed into 
nd gas 
ty high The specific gravity of the residue on the other hand steadily increased. 
which The residue after the third hydrogenation was distilled with steam and yielded 
avi about 4 per cent. solid paraffins in the final fractions, and about 10 per cent. 
tre. of asphalt. The steam distillate (83 per cent. of the residue) was hydrogenated, 
duced yielding spirit amounting to 4-1 per cent. of the raw material and 26-2 per 
ection cent. of residue, 
oroxi- The continued hydrogenation of a light paraffinic Boryslaw residue from 
crude oil, without the use of catalysts, thus shows a total yield of :— 
Motor spirit * .. 47-4 per cent. 
H. 
een 
ers. 
law 
sis 
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1283. Catatytic HypRoGENATION UNDER Pressure. Cristian Leu. Mon, 
Pérole Roumain, 1930, 30, 625-631. 


The recent experiments of E. Severin in which he used natural magnesium 
and aluminium silicates in the form of floridin as a catalyst in hydrogenating 
Roumanian crude oil residuum, lignite and coal in a bomb gave the following 
results : The initial temperature of molecular change was 391° C. when 10 per 
cent. of floridin was used, 403° C., with 5 per cent. of aluminium chloride as 


& catalyst, 170 min. and 100 i 
90 min. and 60 atmospheres with floridin. The comparative smoothness of the 
reaction in the presence of floridin was indicated by the fact that the tem. 
perature varied during the reaction by only 16 per cent., ee 3 
cent. when aluminium chloride was used as the The respective 
33-8 and 36 per cent. ; 38-8 and 31-2 per 
; and 34-25 and 31-60 per cent. In the same fractions the olefines and 
14-0, 12-90 and 73-10 per cent. ; 
16-0, 8-34 and 75-06 per cent.; and 10-0, ehectinttinn, tC 


1284. Desrructive Hyprocenation or Coat Exrractrs. A. Pott and 
H. Broche. E.P. 309,446. Oct. 8, 1930. Appl., April 8, 1929. 


A process is described for benzinising highly reactive coal extracts (obtained 
by extracting coal with suitable solvents). The extracts are first 
in the presence of hydrogenating catalysts at a moderately increased tem- 


perature. The products are then hydrogenated, preferably 
in vapour form, in the presence of catalysts having a splitting action. The 
catalysts used in the first stage comprise finely di metal oxides, 
acid-forming oxides or mixtures of the same metal 
halides are used more particularly in the second stage and in contact with 
vapours of the material being W. H.T 


1285. Manvuracrurs or Viscous Ors anp Hyprocarsons or Low Boring 
Porm. I. G. Farbenind A.-G. E.P. 313,879. Sept. 11, 1930. Appl., 
June 11, 1929. 


Hydrogenation of oils, etc., is carried out in two stages, the first at lower 


Catalysts i 
The first stage should be carried out in the liquid phase at below - i 
may be separated from the distillate after the first hydrogenation. 
ie liquid fractions contain good lubricating oils. T.A.8. 


1286. Hear Treatment or Carsonaceous Mareriats. R. T. Haslam, 
Assr. to Standard Oil Development Co. E.P. 314,871. Oct. 2, 1930. 
Appl., July 2, 1929. 


amr purssess 
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genation 
atmos! 

hydrogs 
tion. 
excess 
catalyst, and 423° C. when no catalyst was employed. The times consumed oe 
in reaching the point of initial molecular reconstruction and the pressures a4 
noted at that point were, respectively, 230 min. and 155 atmospheres without 
Ina 
withot 
with a 
at ele’ 
ro 
lighter onstituents are removed after the first treatment and the residue 
The patent describes a cyclic cracking and hydrogenation process for the 
continuous production of low-boiling hydrocarbons from fluent carbonaceous 
material. 
High-boiling oil from a cracking operation is subjected to hydrogenation, 
while high-boiling material from the hydrogenation operation is subjected 
to cracking. 


— 


hydrogenated products being returned to the material undergoing hydrogens- 
tion. Cracking takes place between 750° and 950° F. leaded x Sag 
excess of 20 atmospheres. W. iH. T. 


1287. ConveRsION or Hyprocarpoys or Bormine Intro 
VALUABLE Propucts. I. G. Farbenind. A.-G. E.P. 335,522. Sept. 23, 
1930. Appl., April 23, 1929. 

In a process, wherein the raw material is first subjected to cracking with or 
without hydrogen under such conditions that carbonaceous deposits are formed 

at elevated pressure and temperature with or without catalysts, it has been 
found that higher yields may be obtained if the initial material be cracked 
under mild conditions without the formation of carbon deposits and after 
separating the light product, subjecting the residue to destructive hydro- 


genation. 
and the residue rendered suitable for further cracking. 
Either or both stages of the process may be carried out in the presence of 
catalysts such as the sulphides of heavy metals and more especially those of 
the iron group. Mixtures of cobalt and nickel sulphides, cobalt and iron 


In some cases, it is preferable to separate the solid paraffins from raw 


1288. Desrrauvctive Hyprocenation or Coan anpD OTHER CARBONACEOUS 
Marermts. N. V. de Bataafsche Petroleum Mij. E.P. 335,543. 
Sept. 24, 1930. Appl., June 24, 1929. 

large quantity of hydrogen required. It has been found that a considerable 
part of the hydrogen consumed in these processes is used for converting oxygen 
present in the raw material into water and is thus wasted as far as combining 


Part of the hydrogen in the raw material may combine with the oxygen to 
form water, but this, under the treatment with carbon monoxide, forms 
carbon dioxide and hydrogen. The latter may be utilized for the hydro- 
genation of the carbon compounds. After treatment with carbon monoxide 
to remove oxygen, the carbonaceous material is separately treated with 
hydrogen at high temperatre and pressure for further conversion into liquid 
products. If desired, the low-boiling products obtained in the first treatment 
may be removed prior to hydrogenation. 

Gases containing carbon monoxide such as water gas or producer gas may 
the reaction. R. P. 


See also Abstracts Nos. 1204, 1206, 1222 and 1267. 
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a. Mon, Low-boiling hydrocarbons are recovered from both operations. Hydro- 
genation under the influence of @ suitable catalyst take place at above 50 
aRNesium ree and hetwaan BO?  hwidrogan Pom he 
Behating 
m 10 per 
loride as 
Bu O imc GIUIDINIUIN SUIDDIG® anda molryoacnuln, 
with carbon compounds to form liquid fuel is concerned. 
According to the invention, the raw material is treated in the presence of 
carbon monoxide at a high temperature and preferably under pressure. The 
oxygen present combines with the carbon monoxide forming carbon dioxide. 


ABSTRACTS. 


Oilfield Technology. 
1289. Pumermve Om at Low Faicrion Losses. F. Karge. Oil and 
Gas J., 1930, 29 (21), 150, 154, 247, 248. 


The author shows that the greater cost of larger pipe lines for pumping 
oil at lower friction losses will be returned in a comparatively short time 


Kothny. Petr. Eng., 1930, 2 (1), 168-9. 171-6-6-8. 


The widespread efforts in 1928 to drill straighter holes has led to the 
development of many devices for obtaining permanent records of bore holes 


it 


Clinograph. 
to one-fifth of a second, and of the bubble in a box level 
various times as the instrument travels down the bore 


diagrams of the Syfo and Surwel Clinographs are given, 
operation and interpretation of the diagrams. J. M. F. 
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5244 
by the saving in power cost. The method of estimating power operating 
; costs for new lines is given and the application of these principles to the 
redesign of existing pipe lines considered. Many existing lines are too 
small, so that in winter, trouble is experienced when the oil becomes cold 
; and viscous. Larger pipe lines keep the oil temperature higher, and hence 
viscosity is lower and wax solidification is prevented. The influence of 
i pipe line size on the spacing of boosters, and the selection of pumping, heating 
‘ and other equipment is dealt with. 
; Changes in the art of making and joining light-weight pipe have brought 
the larger sized lines within economic reach. J.M. F. 
taken to great depths and with speed. There are two main groups of these 
clinographs, those giving the inclination to the vertical only, and those 
giving in addition the direction of the deviation and the location of the 
bottom of the hole. 
The device first used, the acid bottle, is now almost obsolete; it was 
dangerous to the operator, it was difficult to obtain supplies of hydrofluoric 
i were not accurate. 
nograph, which has replaced the acid bottle, uses an orifice 
with the syphonic action of a liquid to control the flow of 
t of the recording chamber, so that the record is made when 
: is at the desired location. The record is more accurate 
; P the acid bottle, is obtained without danger to the operator, 
available and readable without the use of another instru- 
ment. 
The three methods employed for determining the direction of the deviation 
are: drill stem orientation, magnetic compass, gyroscopic compass. 
The several errors in the first of these, instrumental inaccuracy, measure- 
ment of orientation, erratic behaviour and “ tortuosity ” of the pipe or drill 
stem lead to large inaccuracies. 
The errors in the second method are: the variation of the angular differ- 
magnetic north at various places, the magnetism of 
ill stem due to jars and hammering, and magnetic 
lated magnetic rocks. 
nost accurate as the gyroscopic compass was based 
magnetic compass. The Spery Gyroscope Company 
gyroscopic direction indicator for use in conjunction 
Descriptions and 
with 
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PROPERTIES AND TREATMENT 
1930, 29 (22), 92, 161-164. 


Gas J., 1930, 29 (22), 95, 113. 
The solid particles in drill mud fluids are divided into three 


stable fluid of a desired viscosity and weight. 
1293. Averace Densrry or Om-Gas Cotumns. W. V. Vietti. Oil and 


Gas J., 1930, 29 (21), 203 
of the fluid column in a 


pressure 
pressure, for the fluid column has not separated into its component parte, 
oil and gas, and the value is automatically corrected to zero flow, zero fric- 
tion and zero work performed on the fluid column. The use of 
values is considered applicable in this case. The subtraction of the shut-in 
pressure thus found from the measured rock pressure gives the pressure 
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Ou The rapid improvements in the selection and use of drilling mud are 
and & reducing cases of blowouts and stuck pipe, are increasing the life of pump 
Pumping § mud. These improvements are due to a study of the properties of muds, 
hort time [f the most important being specific gravity, consistency (viscosity, plasticity, 
®8 to the the mud. 
are too Quality was usually judged by “ weight” or “ thickness’ of the mud, 
mes cold the terms being considered synonymous, though the first is specific gravity 
nd hence fF and the second consistency. Various methods of determining the weight, 
uence of for field use, of mud are described. Coarseness affects both consistency 
heating fF and weight, and methods of determining it are dealt with. Consistency 
includes viscosity of fluid mud, plasticity and yield value of plastic muds. 
brought fF Opinions as to the desirable characteristics of mud as regards consistency, 
M. F. and methods of treatment to produce the desired consistency are dealt 
GL with at length. J. M. F. 
l Oil and 
to the 
© holes groups— 
f these suspensoids, Colloids and Crystauoias. if Ming tion of 
those gels increases the viscosity of the fluid and helps to stabilise the suspended 
of the particles. Natural muds from different areas vary widely in the proportion 
of gel forming bodies, and hence have widely different characteristics. The 
it was amount of gelatinous bodies may be increased by adding materials forming 
fluoric gels with water, and can be increased or decreased by chemical treatment. 
The object of chemical treatment of drilling fluids is to obtain a colloidally 
ow of 
urate 
A 
me, flowing well is presented. Actual field data from several wells are used to 
illustrate the application of the method. 

Characteristic production curves for a well are drawn hourly, production 
and gas oil ratio being plotted against casing head pressure. The extension of 
the straight line obtained to zero pressure will give an accurate estimate 
of the open flow of the well with all back pressure removed. Extending the 
straight lines in the opposite direction to zero flow gives a pressure value at 
zero flow. This pressure is interpreted to be the residual pressure after the 
pressure exerted by the fluid column is substracted from the rock or bottom 
flow starts somewhere back in the formation and not at measurable points 
as the top of the sand or the bottom of the hole. Dividing the weight of the 
fluid column by the distance to the point of entry of the well bore gives the 
average weight per ft. of the fluid column. The average density of the 
column can then be calculated. Ww. L. 


526 a ABSTRACTS. 
1294. Process or Resotvine Emutsions. F.H. Penn. U.S.P. 1,771,096, 
July 22, 1930. Appl., Sept. 2, 1926. 

Salts comprising a weak base and a strong acid are capable of resolving 
many and water emulsions, and such action is often improved by 
the addition of alkali and alkaline earth metal bases. It is also advan 

to employ a smal! amount of a solvent of these demulsifying reagents, such ag 
alcohol, which solvent is also a solvent of the phase of the emulsion in which 
the reagents are insoluble or only sparingly soluble. 

The agent preferred is ammonium chloride, used in combination with sodium 


two or three times the weight of the alcohol. 


Geology. 


1295. An Examination or Ciays ASSOCIATED wiTH O1L-BEARING SrRaTa 
rN THE Untrep Srates. E. McKenzie Taylor. J. Inst. Petr. Techn., 


oil bearing strata have been formed under a constant set e. 
conditions under which base exchange between clay and solutions of sodium 
salts could take place and the sodium clay thus formed be subsequently 
subjected to hydrolysis in fresh water. No exception to this rule has been 
found in the shales so far examined. W. H. T. 


See also Abstracts Nos. 1238, 1290 and 1297. 


Coal and Shale. 


or Semi-CaRBONIZATION IN JANUARY, 


1296. Posrrion oF THE 


will be further treated in a new cracking process. 

However, semi-coke cannot yet be sold at a price superior to that of the 
original coal and the disposal of the gas produced meets with difficulties. 

The high temperature carbonization industry serves as an example to 
the new industry, for the former, except in particular cases, requires plant 
dealing with a minimum of 1,500 tons of coal per day and reduces labour 
to a minimum. The low temperature industry must find an outlet for its 
primary tar or, lacking a market, it must refine it. In order to gain a reason- 
able profit, at least a hundred tons of tar,per day must be treated, which is 
equivalent to about 1,500 tons of coal per day. 


3 


age 43 SESE _SELER WP eck 


= 
x or potassium hydroxide or with both. Two parts by weight of ammonium 
2 chloride and ten parts of sodium hydroxide are used. To this mixture 
commercial grain alcohol is added in the proportion of ten parte by weight 
of alcohol to one hundred parts of salts. Sufficient water is added to ensure 
the solution of the salts in the dilute alcohol. Usually this amounts to 
W. L. 
; 1930, 16, 681. 
It would appear from a consideration of analytical data that the shales 
associated with oil-bearing strata, irrespective of geological age or country 
of origin, are all alkaline and contain sodium clay as the characteristic clay 
: constituent. This conclusion indicates that all the shales associated with 
1930. M. C. Berthelot. Ann. Off. Nat. Comb. Liquides, 1930, 3. 
Most of the low temperature carbonization installations in Great Britain 
are incapable of treating more than 200 tons of coal per day and are too small 
to secure an adequate profit. This is one of the reasons why the forty E 
different processes in England have not yet paid a dividend. ‘‘ Low tempera- 
ture carbonization”’ is extending, however, so that 150 tons of primary 
tar will be produced daily from four installations. This tar, it is proposed, 


F 


of coal per day with a revenue of 350 francs per ton year. 

cost 62-5 million francs. An economic balance cannot be 
a business, for taking into account amortization and in 
cent., it means 14-375 million francs per year or 

of semi-coke. The wear and tear on rotary furnaces is a heavy i 


The torbanites of South Africa are confined to the Transvaal and occur 
in the lower part of the coal measures of the Karroo beds. The formation 


is usually horizontal 


band ironstones and nodules of ironstone in the canneloid deposit. 
@ variation in the percentage of gels in the carbonaceous matrix 
secondly, to the natural degeneration to which the gels are subject. Bee 
torbanite of the richer class is not likely to yield more than 90 gallons of oil 


ABSTRAOTS. 5274 
1,771,096, The costs of treatment are the same for high or low temperature carboniza 
tion—i.e., in the neighbourhood of Frs. 40 per ton of coal processed. Low 
Tesolving temperature works are over-capitalised : for example, 
roved by Works, which are probably the largest in the world, h 
intageous 
8, such ag 
in which sa 
sodium te 
monium a plant. 
mixture Further, fuel consumption must not exceed 12 francs 50 per to 
y weight processed. The yield of gas is included in this figure and allowing 
o ensure apparatus consumes a 20:40 or 30:60 mixture of coke and co 
aunts to These figures are compiled from results obtained in works at um, 
W. 1, Dusseldorf and Copenhagen. 

Rotary furnaces, on account of the inclination and slow velocity of rotation, 
expose only a small part of their surfaces to the hot gases. The result is 
that length of cylinder is necessary to obtain suitable heating. The increased 
surface increases loss of heat due to radiation, and as the furnace gases leave 

STRATA the furnace at a high temperature, they carry away an excessive amount 
Techn., of heat. 

In order to survive, the low temperature carbonization industry must 
shales instal plant capable of carbonising about 1,000 tons of coal per day, except 
buntry in certain cases where there is a supply of cheap bituminous coal or a particu- 
a larly advantageous market for the sale of semi-coke on account of its charac- 
with teristics. 

—t.e., With reference to the production of motor fuel from coal, the I.G. are 

odium re-organising their works for the preparation of synthetic fuel. This method 

ently will be such that hydrogenation can be applied to coal, tar or oils. 

been The process by reason of its flexibility will be operated according to the 

+ 4 demands of the market for finished products. Its importance is emphasised 
by the fact that hydrogenation has been formally stipulated in agreement 
with the Standard Oil Company. 

The amount of hydrogen used amounted to 5-1 per cent. of the coal charged. 
In connection with hydrogenation, the Fuel Research Board has investi- 
gated the question of the production of hydrogen and has concentrated on 

any the Lane Rogers Process, based on the reaction between oxide of iron and 
° steam. The experimental apparatus actually produced 1,800 cu. ft. of 
hydrogen per hour of 97/98 per cent. purity. Oxide of iron deposited on 

pumice stone was found to possess a high power of reaction. P. R. 

1297. Tue Torpantres or Sourn Arrica. E. H. Cunningham Craig. 

J. Inst. Petr. Techn., 1930, 16, 620. 

i intr 3 OF ns (sills) are frequent. The only areas where the 


1298. Tue Gaszovs Propvors or Rerortivc. A. W. Nash, 
J. Inst. Petr. Techn., 1930, 16, 626. 


The author points out that the permanent gases of shale distillation contain 
materials which could be utilised in ways other than for heating retorts, 
The olefine content of the gas, which may be as high as 20 per cent., may 


1299. Pwurirication or Inpusrriat Gases, More Particutarty Coxe 
Oven GasSES, WHICH ARE TO BE SuBJECTED TO DECOMPOSITION BY 
Low Temperature Gesellschaft fur Linde’s Eismaschinen 
Aktiengesellschaft. E.P. 307,886, July 15, 1930. Appl., March 15, 

1929. Conv. (Germany), March 15, 1928. 


It has been found that the pre-treatment described in co-pending applica- 
tion, No. 289,817, May 2, 1928, does not remove traces of cyclic diolefines 
which cause resinous deposits in the cooling apparatus. Two methods 
are described for the removal of these diolefines. Firstly, after removal of 


of the metals of groups 3, 5 and 8 or active carbon. Gettin ths Petoot 
may be first removed by scrubbing with a high boiling solvent such as tetra- 
hydronaphthalene, and the diolefines then removed by a further scrubbing 
with a fresh quantity of solvent. This solvent may afterwards be used for 
benzene removal. _ 
It is claimed that by this method the formation of resinous or explosive 
compounds in the low temperature distillation apparatus is entirely prevented. 
A. J. G. 


1300. Licut Hyprocarsons (BENzINES AND PEeTROLs) DurRING 
THE Low oF Fuers. A. Meirs. 
E.P. 317,857, Oct. 18, 1930. Appl., Sept. 24, 1928. 


The charge of bituminous coal is admitted into the first of a series of retorts, 
from which it gravitates through the series of retorts at increasingly higher 


densation of the latter into the coolest of the series of retorts, along with 
the tars extracted by pressure from the semi-coke on discharge, to be further 
cracked into the desired light hydrocarbons. A. R. 8. 


8 


F 
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; per ton, but the yield of motor spirit will be high and unsaturated hydro. 1301. 
carbons will be in much smaller proportion than in the case of oil-shales, a 
The yield of kerosine should be good and the higher boiling fraction wil] 3: 
contain waxes of excellent quality. W. H. T. Sulf 
in the 
oxida 
: and ¥ 
ploye 
r are retorting conditions and the maximum temperature of distillation. The Th 
contacting of oil vapours with heated surfaces causes extensive cracking pee 
of the oil with consequent enrichment of the gas. On the other hand, the .* 
decrease in the proportion of unsaturated and saturated hydrocarbons and to 
the increase in the amounts of carbon monoxide and hydrogen with rising 1303 
temperature of retorting should be noted. There is an increasing interest 
in the utilisation of the lower gaseous paraffin hydrocarbons such as methane 
and ethane. For example, there are considerable possibilities of the prepara- 
tion of cyanides by the interaction of ammonia or other nitrogen compounds A 
with these paraffin gaees at high temperatures. W. H. T. pie 
re’ 
of hydrogen chloride or chigrine at a pressure of about ten atmospheres 


= 
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1301. ImprovEMENTs Iv THE PuRiricatTion or SuLpHuR GasEs 
anp Recovery oF anp SuLtruur. J. Y. Johnson. 
334,526, Sept. 2, 1930. Appl., March 2, 1929. 

and mulphur can be recovered in «simple and continuous manner 
sulphide contained in the crude gases into sulphur dioxide by catalytic 
oxidation, and by then bringing the hot gases which contain sulphur dioxide, 
and which may also contain ammonia, into contact with a liquid containing 
thiosulphates. Various methods of carrying out this process may be em- 
ployed and several examples are quoted showing its application. H. E. T. 
1302. Purrrrcation or Licut From Coat Gas. The Koppers Company. 

E.P. 335,155, April 15, 1929. U.8., Oct. 10, 1928. 

The solution of sodium phenolate, containing exeess soda, which is obtained 

in removing the phenol from still waste liquors in gas manufacture, is used 

to neutralise light oils after acid treatment. A. 

1303. anp APPARATUS For THE Low TEMPERATURE CARBONISATION 
or Fuser. F. L. Duffield. E.P. 335,643, Oct. 2, 1930. Appl., July 5, 


1929. 
A suitably mounted retort is supplied with steam from a steam pipe fitted 


As 


products of combustion traverse the whole outer surface 


tort, and are then collected in a main and may be used for waste 


heat recovery. 
One longitudinal edge of the retort is in communication with batteries 
isti three series of inter ing dust precipitating 


ipitated and returned to the retort. The retort is divided into 
three zones by bulkheads provided with openings at the bottom. The 
i from zone to zone by a steam jet placed adjacent to each 
opening. The zones are identical in construction, but the temperatures 
increase from zone to zone. The products issue from the retort in three 
streams, rom each zone, and each stream is separately treated in tubular 
It is claimed that the requisite heat is transmitted at higher temperatures 
than is usual in low temperature carbonisation, and a substantially uniform, 


‘temperature is obtained. Ww. L. 

1304. Low Temperature oF J. Y. Johnson, 
Assr. I. G. Farbenindustrie A.-G. E.P. 335,740, Oct. 2, 1930. 
Appl., Sept. 40, 1929. 


This is a modification of E.P. 301,975. Irregular movements of the layer 
of coal in the carbonising vessel gives rise to extensive formation of dust, 


d hydro. 

Oil-shaleg. 

ction wil] 

H. T. 

Nash, 

Contain 

} retorts, 

nt., may 

carbons, 

with a number of branches terminating in jets communicating with the 
retort along its length. Powdered fuel is charged to the retort at one end 
through a rotary valve and chute, the valve being driven by a motor mounted 
on the retort. The steam is admitted into the retort for the purpose of 

7 pelling the charge of fuel through it, and the arrangement is such that 
it, at ¢ 
These 
of the 
of the 
i bers in these vapour and gases are taken off . partly _ 


above the fuel layer, and may be made of sheet metal or ceramic plate: 

according to the temperatures employed. W. L. 

1305. Purirrcation or Gases spy WAsHING Orcantc Liquips. 
Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 336,319, preg 
Appl., July 20, 1929. 

Volatile sulphur compounds and, to a large extent, carbon dioxide if 


if 


treated by this process may be coke oven gases, low temperature distillation 
gases and cracking gases, etc. W. H. T. 


1306. Prevention or Gum Formation Gas Disraisution Sysrems. 
W. H. Fulweiler, Assr. to Humphrey and Glasgow, Ltd. E.P. 336,456, 
Oct. 16, 1930. Appl., Nov. 4, 1929. 

According to this invention, the potential gum forming compounds are not 
removed from the gas, but their tendency to form gums in the distribution 
system is overcome or greatly reduced by the addition of gum inhibitors. 
These may be mono or poly-hydric derivatives of benzine or its homologues 
—e.g., cresol, hydroquinone or pyrogallol. W. H. T. 


1307. Treatryc SHate. W. H. Hampton. U.S.P. 1,778,515, Oct. 14, 
1930. Appl., Dec. 16, 1920. 
The patent describes a process for obtaining valuable products from solid 
bituminous matter (e.g., shales, etc.). The finely divided material is digested 
in a suitable apparatus with heavy oil at temperatures between 500° and 


During 
gaseous medium whereby waxy products are recovered from the vapours. 
After centrifuging, and while still hot, the separated oil is returned to the 
digester. 


See also Abstracts Nos. 1194, 1195, 1284 and 1288. 
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and the production of a dusty tar. Uniform movement of the material 
under treatment is assured by providing impact devices in the carbonisation 
vessel at a suitable height above the bed of fuel. These limit the upward 
‘mi 
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Royalties and Premiums 


VERY refiner pays a royalty on every barrel of crude 
that comes into his plant He may pay direct as a 
ducer, or indirect as a buyer from the pipeline 


But he pays 

Often he pays a premium, too, if it is high-grade crude 

From this crude he makes gasoline—much or little, good 
pr bad ~=That depends on the crude, his ability, and his 
( ipment 

Consider the Dubbs process 

You know exactly what you pay and exactly what you get 


What you get is more and better gasoline, regardless of 


The Dubbs process is making two gallons of gasoline (or 
more) grow where one grew before 


Dr, V. Henny, , 
Representative of 


Universal Oil Products Company, Chicago, 
Owners of the Dubbs Process, 


Bush -House, Aldwych, London, W,C. 2. 
Telephone: Temple Bar 1901. 
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your charging stock 
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Our Works are also equipped for forming types of joints 
other than those covered by the A.P.1. Specifications. 


STEWARTS 


| 

| We Manufacture Welded and Weldless Tubes to 

the A.P.I. Specifications, and are licensed to | 
Glasgow. Birmingham. London. 


OIL REFINERIES 


COMBINED SKIMMING AND CRACKING UNITS. 
TUBE STILL UNITS. 
FRACTIONATING BUBBLE TOWERS. 


THE WINKLER-KOCH ENGINEERING CO. 
WICHITA, KANSAS, U.S.A. 


Associated Manufacturers in Europe: 


mw A. F. CRAIG & Cra 


PAISLEY. 


50 years’ experience in the design and manufacture 
of all descriptions of 


MINERAL OIL PLANT. 


London Office: 70, VICTORIA STREET, S.W. 1. 
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[43% Al203]} 
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(95% Silica) 


OUR TECHNICAL SERVICE IS AT YOUR DISPOSAL. 


_JOHN.G.STEIN € C° 
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Kindly mention this Journal when commumcating with Advertisers. 


H | JES 
‘THISTLE’ 
DANDY AND 
NETTLE *‘NETTLE’ 
— = 
UOT 
THE WORLD. 
\ 
99, 


HAYWARD-TYLE 
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FIRE MONITOR FOR FIRE TUGS, ETC. 


SED IN CONJUNCTION WITH OUR DUPLEX STEAM- 
DRIVEN PUMPS. 


QUOTATIONS SUBMITTED FOR COMPLETE LAND AND 
MARINE INSTALLATIONS. 


40 YEARS’ EXPERIENCE. 


99, QUEEN VICTORIA STREET, LONDON, E.C.4. 
Works : LUTON, ENGLAND. (Established 1815.) 
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More than 530,000 Barrels of Oil 


per day is the Capacity of FOSTER 
WHEELER Distillation Units 


EUROPEAN Crude | SoutH AMERICAN 
13-4% Cruoe 


Asiatic 


Mio CONTINENT 
~~ Reouceo Cruoe 7-07, 


CALIFORNIA CRUDE 
| 


Mio CONTINENT 


DiSTILLATES Raw Crude 26°0% 


This is exclusive of the millions of barrels per day capacity of tubular 
heaters operating in connection with cracking units and miscellaneous 


wetony rocesses. Charging stocks from all over the world are handled 
by TER WHEELER dis tion units in the proportions shown above. 


FOSTER WHEELER LTD. 


Aowycu House 
Lonpon, W.C.2 


Associated Companies - - - - FOSTER WHEELER PORA U.S.A. 
FOSTER WHEELER, LIMITED, CANADA : FOSTER WHEELER 8.A., FRANCE. 
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PETROLEUM 
TESTING APPARATUS. 


AROMATIC CONTENT. 


SHAKING MACHINE for estimation of aromatic content in 
petroleum, made entirely in oak with box to take 6-8 oz. bottles, 
mounted on springs with ball bearing big end. Driving wheel 
12” diam. Absolutely silent in action. 


Price - - £8 10s. Od. 


ELECTRIC MCTOR 1/8 H.P. (B.T.H. make) for above. 
AC.or D.C. - - £4 10s. Od. 


The above apparatus was designed by ourselves, and is manufactured 


in our own works. 

We manufacture a large range of apparatus for testing petroleum, 

INSTITUTION OF PETROLEUM TECHNOLOGISTS, 
BRITISH ENG!INEERING STANDARDS ASSOCIATION, 
AMERICAN SOCIETY FOR TESTING MATERIALS, etc. 


Write for Special Petroleum List 1.P. 


TOWNSON & MERCER, LTD., 
34, Camomile Street, London, E.C. 3. 


Telephone No.: 
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Telegraphic Address: 
Townson, Stock, London, 


APPARATUS REQUIRED 
FOR THE 
TESTING OF PETROLEUM 
PRODUCTS 


This List contains the necessary Apparatus of a special nature, 
particularly used in the testing of Petroleum Products, and, 
in addition to various apparatus conforming to B.E.S.A., Air 
Board and A.S.T.M. Specifications, includes all the Apparatus 
adopted as standard by the Standard Committee of the 


Institution of Petroleum Technologists, as described in 
“Standard Methods of Testing Petroleum and its Products,” 
2nd (1929) Edition, for the following tests on 


Gasoline. 

White Spirit (Turpentine Substitute, etc.). 

Benzole Mixtures. 

Kerosene. 

Long-Time Burning Oil. 

Gas Oil (including Mineral Colza Oil, Absorption 
Oil and Distillate Oils for Heavy Oil Engines). 

Mineral Lubricating Oils. 

Transformer and Switch Oils. 

Fuel Oils (other than intermediate oils, Class VI.). 

Asphaltic Bitumen and Asphaltites. 

Commercial Paraffin Scale and Refined Paraffin Wax. 

Crude Petroleum. 


Hex 


To those interested we shall have pleasure in sending free a 
copy of the above List. 


“1415 C ROSS STREET HATTON “GARDEN LONDONECIP ) 
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Crude Oil Distillation by the latest methods, with Tube Stills, 
Evaporators, Fractionating Towers, Absorbers, Heat Exchangers. 
For continuous working and up to the largest capacities. 


BENZINE RECTIFICATION PLANT. 
Also on the Continuous Process. 
LUBRICATING OIL PLANT WITH HIGH VACUUM. 

(Steinschneider-Porges Patents.) . 
For the production of high-class Lubricating Oils and coke-f 
asphalt, also in combination with Pipe for continuous or 
periodical distillation. 

REFINING PLANT OF EVERY DESCRIPTION 


for Benzine, Kerosene and Lubricating Oils. Apparatus for the 
continuous refining of Cracked Benzine. Filtering Plant» Dry 


Refining Plant. 

PARAFFIN FACTORIES 
of the most modern type, with the most efficient cold utilisation 
paiecn ag | Machines, Crystallisers and Chillers, for continuous 
operation. Sweating Chambers on the latest ventilation principle, 
giving maximum yield. Filter Presses and Refining Equipment. 


COMPLETE CRACKING PLANT 
Cross and Holmes Manley Systems. 
Highest yield of superior Benzines. 
etc. 


Numerous Installations at work in all parts of the world. 
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